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Summary 


This report assembles the informed assessments of more than 400 leaders 
in the biomedical and behavioral sciences on problems of great importance 
to the health of people everywhere. These scientists participated in a series 
of novel studies and conferences convened by the Institute of Medicine 
over the past few years to consider thoroughly the linkages between health 
and behavior. They examined the extent of behavior-related disease and 
disability and evaluated scientific approaches to understanding, treating, and 
preventing such illnesses. Each chapter of this report highlights especially 
promising lines of inquiry. These research directions, selected from the 
large array of possibilities considered, have great potentiality for future 
progress and deserve vigorous pursuit. 


Nature and Scope of the Problem 

The heaviest burdens of illness in the United States today are related to 
aspects of individual behavior, especially long-term patterns of behavior 
often referred to as “lifestyle.” As much as 50 percent of mortality from 
the 10 leading causes of death in the United States can be traced to lifestyle. 
Known behavioral risk factors include cigarette smoking, excessive con¬ 
sumption of alcoholic beverages, use of illicit drugs, certain dietary habits, 
reckless driving, nonadherence to effective medication regimens, and mal¬ 
adaptive responses to social pressures. 

One important advance of the twentieth century is recognition that it is 
possible to employ scientific methods to gain a better understanding of 
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human behavior. The task is difficult and complex, but human behavior 
can be observed systematically, reliably, and reproducibly. As knowledge 
progresses, observations can become increasingly quantitative and have 
considerable predictive power. Human behavior is sufficiently regular to 
permit dependable, specific propositions about patterns and themes. Under¬ 
lying causes will be identified with more certainty when the intimate in¬ 
terplay between genetic and environmental factors and the rich variability 
of individuals and societies are taken into account. 


The Health and Behavior Project 

Over the past few years, the Institute of Medicine, National Academy of 
Sciences, has been responding to the heightened awareness of behavioral 
factors in health in a variety of ways. This study, Health and Behavior: A 
Research Agenda , was a natural extension of such interests. The Assistant 
Secretary for Health of the Department of Health, Education, and Welfare 
asked the Institute of Medicine to collaborate with the National Institutes 
of Health and the Alcohol, Drug Abuse, and Mental Health Administration 
to (1) clarify the behavioral aspects of selected major public health problems; 
(2) delineate the biobehavioral sciences’ contributions to and future pros¬ 
pects for improving the diagnosis, treatment, and prevention of serious and 
widespread illnesses; and (3) facilitate strengthening of the biomedical and 
biobehavioral sciences in these areas. 

The two and one-half year project had two components, both conducted 
by a broadly interdisciplinary steering committee. The first part of the study 
consisted of six invitational conferences. At each, a small group of scientists 
and health practitioners from a range of relevant disciplines considered 
biobehavioral research issues relating to a major health problem. Summaries 
of highlights and promising lines of inquiry for each conference were pub¬ 
lished (Appendix A). 

This volume constitutes the second part of the Health and Behavior 
project. Drawing on conference summaries, related Institute of Medicine 
reports, and other recent major studies, the committee has attempted to 
integrate available information into a perspective of the frontiers of the 
biobehavioral sciences, of their relevance for public health, and of impli¬ 
cations for science policy. Coverage is broad but not exhaustive. Rather, 
this monograph describes briefly many promising research directions at the 
interface of health and behavior. Still, we have tried to include represen¬ 
tative samples of the many components of the biobehavioral sciences that 
can contribute to efforts to improve the health of people in the United 
States and throughout the world. 
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Scope of the Biobehavioral Sciences 

The term biobehavioral sciences is used in this volume to refer to the panoply 
of basic, applied, and clinical sciences that contribute to an understanding 
of behavior. Thus, the term includes not only the behavioral sciences that 
conduct experimental analyses of animal and human behavior but also such 
basic sciences as neuroanatomy, neurology, neurochemistry, endocrinology, 
as well as the fields of psychology, psychiatry, ethology, sociology, and 
anthropology. Broadly inclusive, this term transcends the many changes in 
specialties and subspecialties that currently characterize the area. Fields of 
overlapping interests are emerging constantly, with such names as behavioral 
genetics, psychoneuroimmunology, immunohistochemistry, physiological 
sociology, or behavioral medicine. All are part of the biobehavioral sciences. 


The Contribution of Behavior to the Burden of Illness 

Many measures have been employed to assess the societal and personal 
impact of disease, including disease prevalence, death rates, economic costs, 
drain on health care resources, and activity restrictions such as lost work. 
Regardless of the measure used, diseases in which behavior may play a 
significant role constitute a major component of the current burden of 
illness in the United States and other developed countries (Table 1). 

Research has confirmed that some behaviors are major risk factors of 
disease. For example, people who smoke cigarettes expose themselves to 
risk as surely as does someone who ventures unprotected into a swamp 
known to harbor malarial mosquitoes. To be termed a risk factor, the 
behavior must be present before the disease begins, rather than constituting 
an early disease symptom, for example, as coughing is an early indication 
of lung disease. However, a risk factor need not cause the disorder. It may 
be closely associated with some underlying process that eventually produces 
the disease state. Once a behavior is identified as a risk factor, additional 
studies are needed to determine whether changing the behavior is of any 
value in preventing or treating the disease. 


Mortality and Morbidity 

Almost two million deaths each year in the United States are caused by 
cardiovascular diseases, cancers, accidents, violence (including homicide and 
suicide), diabetes mellitus, cirrhosis of the liver, and respiratory diseases. 
“Premature mortality”—death before the usual life expectancy—is an im¬ 
portant aspect of the burden of illness. To assess the relative impact of 
different disease categories, potential years of life lost can be calculated 
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either as total number of years of life lost for the entire population or as 
average number of years lost by each person who dies. Cardiovascular 
disease, which kills the largest number of people each year, ranks at the 
top in the first measure; infant mortality—death in the first year of life— 
ranks at the top in the second. In 1974, more than a third of the 33 million 
potential years of life lost were attributed to hypertension, atherosclerosis, 
heart disease, and stroke. Almost 12 years of life were lost for each death 
by cardiovascular disease; almost 27 years, for each by cancer; and almost 
36 years, for each by accident, poisoning, or violence. 

Many of the leading causes of death are chronic and progressively dis¬ 
abling diseases, which means that years of limitation in function and asso¬ 
ciated health care costs may precede death. Therefore, a full accounting of 
the associated burden requires consideration of morbidity measures such 
as prevalence, use of health care resources, functional limitations, and eco¬ 
nomic costs. Prevalence data provide a relatively simple way to quantitate 
health problems. Among the 220 million Americans in 1978, 36 million 
had cardiovascular disease and 3 million had cancer. Each year, about 60 
to 70 million persons are injured by accidents, poisoning, or violence serious 
enough to require medical attention or to restrict activity for at least one 
day. Also, each year, as much as 15 percent of the population (33 million 
people) experiences a mental disorder. 

Diseases for which lifestyle factors are especially significant have a dom¬ 
inant position in causes of mortality and morbidity. In 1977, when the 
overall age-adjusted death rate was 612 per 100,000 population, fully three 
quarters of the deaths were caused by three disease categories: (1) heart 
disease and stroke, 42 percent; (2) cancer, 22 percent; and (3) accidents 
and violence, 11 percent. In 1976, of the 7.5 million Americans prevented 
by poor health from pursuing their major activity, 37 percent attributed 
their disability to heart conditions, hypertension, and diabetes. The chronic 
nature of many mental disorders leads to a relatively large demand on the 
health care system; for instance, patients with schizophrenia occupy about 
25 percent of all hospital beds in the United States. 

Indirect costs, such as the value of lost productivity or years of life, also 
constitute a portion of the burden of illness. By one conservative analysis, 
indirect costs of the burden of illness in 1975 were $146 billion. Of this 
total, cardiovascular diseases accounted for 24 percent; accidents, poisoning, 
and violence, for 20 percent; cancer, for 12 percent; and mental disorders, 
for 7 percent. 


Behavioral Risks to Health 

The impact of behavior on the burden of illness is reflected in the fact that 
alcohol abuse, cigarette smoking, nonadherence to proven medical regi- 
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mens, and overeating to obesity are present disproportionately among pa¬ 
tients with high hospitalization costs. In a recent hospital survey, from 31 
to 69 percent of the high-cost patients had at least one of these habits, 
compared with 20 to 45 percent of lower-cost patients. 

A variety of specific behaviors have been implicated as risk factors of 
certain major physical and mental disorders. Behavioral factors identify 
high-risk populations that might benefit especially from early disease de¬ 
tection and intervention efforts. For diseases in which behavior has a caus¬ 
ative role, interventions may be appropriate. However, it has become clear 
that individuals often find it very difficult to change their lifestyles, even 
in the face of known risks to health. Thus, research on prevention must 
determine not only which behavioral changes are potentially beneficial but 
also how such changes can be adopted and maintained. 

Cigarette Smoking In the United States in 1979, one third of people over 
19 years of age were current smokers—25 million men and 23 million 
women; 3 to 4 million teenagers (about 12 percent of that age group) also 
were current smokers. In a 12-year follow-up of one million men and 
women in the United States, mortality rates were greater for smokers than 
for nonsmokers regardless of age or sex. Risk consistently increased for 
both men and women with increasing daily doses of cigarettes. Mortality 
from respiratory tract cancers, emphysema, and cardiovascular disease is 
especially prevalent among cigarette smokers. About 320,000 deaths an¬ 
nually probably are linked to cigarette smoking. General morbidity mea¬ 
sures also are considerably higher for smokers than for nonsmokers. For 
example, in 1974 smoking resulted in 81 million excess workdays lost and 
145 million excess days of bed disability. 

Trends in the pattern of cigarette use by women of childbearing age are 
of special concern. Since 1965, current smokers among women 20 to 44 
years of age decreased from about 43 percent to 34 percent, but the pro¬ 
portion of heavy smokers increased. Cigarette smoking during pregnancy 
doubles the risk of having a low birth weight infant; about one third of the 
incidence of low birth weight is attributable to cigarette smoking. Death in 
the first year of life is 20 times more likely for low birth weight infants 
than for heavier infants. There also is suggestive evidence of lower scores 
on tests of intellectual function and higher frequencies of minimal cerebral 
dysfunction, neurological abnormalities, and behavior problems among chil¬ 
dren of mothers who had smoked during pregnancy. 

Excessive Alcohol Consumption In 1979, 10 million adult men and women 
in the United States were heavy drinkers, consuming an average of four 
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drinks per day; another 3.5 million teenagers were heavy drinkers, con¬ 
suming five or more drinks per drinking occasion. Overall mortality rates 
are higher for heavy drinkers than for lighter drinkers or nondrinkers. In 
a study in the United States, mortality was 2.5 times greater than expected, 
with the greatest increase among younger alcoholics. Cirrhosis of the liver 
accounts for 60 to 80 percent of alcohol-related deaths. Alcohol use also 
contributes to many accidents, suicides, and homicides. In 1975, the direct 
and indirect cost of alcoholism was estimated to be about $43 billion. 

Pregnant women are at special risk of problems from alcoholism. Heavy 
drinkers are more likely to deliver babies who have the fetal alcohol syn¬ 
drome, characterized by certain physical abnormalities and often associated 
with mental retardation. Possible adverse effects even of moderate drinking 
during pregnancy are being studied. There are reports of lowered viability 
at birth, poor sucking ability, heart rate abnormalities, and various other 
behaviors associated with poor functioning of the central nervous system. 

Unhealthful Dietary Habits Major dietary inadequacies can seriously im¬ 
pair health. Much current research focuses on adverse consequences of 
excess consumption, for example, of calories and fats. Several studies have 
shown a higher mortality rate for those markedly above average weight. 
For people who are 20 to 30 percent overweight, mortality is 20 to 40 
percent greater than for people of average weight; for those 50 to 60 percent 
overweight, it is 150 to 250 percent greater. Obesity increases the risk of 
hypertension, diabetes, and hyperlipidemia—each a risk factor for heart 
disease. Also, obesity may be an independent risk factor of cardiovascular 
disease. In addition, there is strong epidemiological evidence that high blood 
levels of cholesterol are associated with increased rates of cardiovascular 
disease and death; in part, this may be reflective of dietary intake of cho¬ 
lesterol and saturated fats. 


Scientific Opportunities: Major Disorders and Conditions 

Certain behavior patterns such as cigarette smoking and excessive use of 
alcohol contribute greatly to many components of the current burden of 
illness. For that reason, it is useful to focus directly on ways of helping 
people not to engage in health-risky behaviors. For several important dis¬ 
eases, including cardiovascular disease and some mental disorders, behavior- 
related factors appear to be closely associated with the production of the 
disease or play a major role in aspects of preventing or treating it. This 
section examines issues about such behaviors and diseases that the biobe- 
havioral sciences can usefully address. 



Stress, Coping, and Health 

Stress research may be the earliest forum in which scientists studied effects 
of behavior on health. An impressive body of knowledge has been assem¬ 
bled, much of it relevant to other interests in the biobehavioral sciences. 
The information can be divided broadly into research on physiological 
systems through which stress affects bodily function and studies of how 
individuals cope with stress. 

Major advances are being made in understanding the nervous system, 
with recognition and detailed study of a rapidly expanding number of neu¬ 
roregulators, the chemicals that control communication among nerve cells. 
Increasingly sophisticated research is examining coordinated responses of 
the nervous and endocrine systems to stressors. Genetic and environmental 
factors pertinent to individual responses are being specified. Such research 
offers the promise of establishing the steps between being exposed to a 
stressor and developing a disease consequence. That knowledge is directly 
relevant to devising better ways to treat and to prevent health-damaging 
physical and emotional stress responses. 

Much has been learned about successful and unsuccessful coping patterns, 
and there have been efforts to apply existing concepts to prevention of 
disease and promotion of health. One direction of inquiry involves early 
adolescence—a major but neglected phase of human development that lends 
itself to analysis of developmental tasks and coping strategies. Also impor¬ 
tant is research on health-related decisions. For example, studies have shown 
that a sense of personal control helps people cope with stressful experiences 
and affects their commitment to health-enhancing behavior patterns. In 
addition, there is great interest in learning why some individuals cope better 
than others and in discovering ways to help people improve their coping 
strategies. Further applications of such basic learning principles as operant 
conditioning, social learning, and cognitive problem solving merit pursuit 
in the years to come. 


Alcoholism, Alcohol Abuse, and Health 

Alcohol abuse and related problems have biological, psychological, and 
social dimensions. Prominent among important issues in research are efforts 
to understand how extrinsic influences interact with factors unique to a 
person in the etiology of problem drinking and associated adverse health 
effects. An individual’s physiological predispositions are shaped by genetic 
endowment and affected by family, school, work place, and other social 
influences. 
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It still is unclear exactly which of alcohol’s many effects are most relevant 
o alcoholism. Among promising lines of research are studies of acute and 
ihronic effects of alcohol and its metabolites on cell membrane fluidity and 
teuroregulator function. Animal and human evidence of a genetic contri¬ 
bution affirms the value of a continued search for specific genes that place 
in individual at higher risk for alcoholism. In conjunction with psychological 
md social approaches, basic physiological research may suggest ways to 
dentify people at high risk for becoming alcoholics. 

Relationships among the stress of life events, social supports, and various 
ityles of coping are a rich area of research opportunity. Young adolescents 
ire a high-risk group deserving special attention. Interest in research on 
ilcohol-related problems among the elderly also is growing. Another im- 
bortant research focus is social influences such as work settings. Factors 
iffecting remission of alcoholism merit more attention; new research should 
brovide a better understanding of how to design effective and appropriately 
argeted prevention and therapy programs. 


smoking and Health 

VIost cigarette smokers begin the habit as adolescents or young adults. 
Because smoking is so difficult to give up, we should learn why young 
beople start smoking and what methods are most effective in helping them 
tot to do so. Successful prevention programs have in common the active 
nvolvement of young people in developing strategies to avoid pressures 
:o smoke from peers, media, and adults. 

Of everyone in the United States who regularly smokes, about 60 percent 
lave tried to quit, and another 30 percent want to quit. A combination of 
biobehavioral science disciplines is needed to explore pharmacological, 
bhysiological, neurochemical, behavioral, psychological, and social factors 
bat contribute to this powerful addiction. Nicotine may be a major phar- 
nacological reinforcer for cigarette use, but behavioral factors appear to be 
irucial in initiation of the smoking habit and in day-to-day fluctuations in 
smoking. 

A key research issue about quitting is better understanding of why some 
:an stop smoking on their own; belief in self-efficacy may predict success. 
Methods are needed to help large portions of the population to quit smoking 
f they wish to do so. For those wanting to use formal programs, more 
iffective and safer techniques are needed, as are ways to match interventions 
:o the person. Studies of factors that predispose to relapse and of ways to 
naintain abstinence also are important. 








Sleep. Biological Clocks, and Behavior 

Currently, about 27 percent of U.S. employees have work schedules that 
shift regularly from day to evening or night. Also, several hundred million 
times each year people fly across time zones to an environment to which 
their internal biological clocks are not adjusted. The best documented health 
consequences of shift -work are disorders of sleep and digestion. There are 
also potential hazards in operating complex equipment, monitoring safety 
indicators, or making important decisions while affected by a disrupted 
routine. People differ greatly in their ability to tolerate working or sleeping 
on abnormal schedules. One frontier area of biobehavioral research attempts 
to clarify the nature and extent of such changes and factors that influence 
them. 

Over the past decade, investigators have made considerable gains in 
understanding the physiological and behavioral processes that affect the 
sleep-wake cycle and its relation to the day-night cycle. Basic research is 
beginning to define both the characteristics of biological clocks and some 
of the neural systems that regulate them. A specific area of the brain 
hypothalamus now is known to be the central pacemaker for many circadian 
rhythms. Further research on pacemakers and control systems is highly 
appropriate. 


Cardiovascular Disease and Behavior 

Among established risk factors for cardiovascular disease are hypercholes¬ 
terolemia, hypertension, cigarette smoking, advanced age, being a male, 
diabetes, and marked obesity. Several of these have clear behavioral aspects. 
Thus, strong evidence of an association between atherosclerosis and ele¬ 
vated blood cholesterol has led to studies to find if reducing cholesterol 
concentrations by various means will alter cardiovascular disease rates. Sim¬ 
ilarly, an association between cardiovascular disease and Type A behavior 
has created interest in helping people to change that type of behavior, 
characterized as harsh competitiveness, unusual aggressiveness, intense work 
orientation, and a persistent time urgency. Behavioral aspects of smoking 
were discussed earlier; those of diabetes are discussed later. 

Sudden cardiac death is of special interest to the biobehavioral sciences. 
Although the heart is almost invariably diseased in such deaths, the type 
of disease typically is compatible with many years of active and satisfactory 
life. Identification of factors that lead to sudden cardiac death may be useful 
in designing programs to reduce its incidence. Areas that must be explored 
in order to better understand neural controls of the heart relating to sudden 
cardiac death include describing the neural pathways involved, delineating 
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the influences of internal and external stimuli, and finding ways to prevent 
or reverse pathological responses to psychosocial stressors. 


Diabetes and Behavior 

Diabetes results from a variety of causes of abnormal glucose utilization. 
Recent research has revealed multifactorial regulation of glucose utilization; 
many of the regulators are responsive to stress. In diabetes, emotional stress 
and other psychosocial influences affect disease complications and treatment 
adherence. Only recently have systematic, interdisciplinary studies begun 
to address those issues. 

The treatment of diabetes typically entails diet modification, insulin re¬ 
placement, and adherence to a demanding medical regimen. Techniques 
are needed to identify individuals and families who are unlikely to meet 
such demands. It still is unclear how handling of early episodes affects a 
patient’s ability to accept diabetes as a tolerable routine of daily life. How 
best to help patients and families cope with the complications of diabetes 
is another key area for study. Also, innovations in self-care, medical service 
delivery, and use of community resources may lead to better metabolic 
control, decreased hospitalization, and substantial cost savings. 

About 90 percent of diabetics are overweight. Some effects of excessive 
caloric intake are beginning to be understood, as are ways to help patients 
lose weight. One successful approach to weight loss uses an interdisciplinary 
team to evaluate and educate patients and provide continuous follow-up 
care. Continuity of care is critically important, as is a stepped-care approach 
that is responsive to the needs of individual patients. Much more remains 
to be learned about helping people lose weight and maintain the weight 
loss. 


Major Mental Disorders and Behavior 

The population in psychiatric hospitals increased for many years and then 
peaked in 1955. Since then it has declined steadily, coinciding with increased 
use of drug therapies and improved psychosocial treatments. Despite great 
progress, mental disorders continue to impose major burdens on individ¬ 
uals, their families, and society. The biobehavioral sciences still have much 
to offer in the search for a permanent solution to these illnesses. 

In the 1950s, investigators discovered effective drug treatments for major 
depression, mania, and schizophrenia, as well as antianxiety agents used for 
a variety of physical and mental problems. Research into the actions of such 
drugs has greatly enriched concepts about brain function, leading in turn 
to biochemical hypotheses about major mental disorders that have influ- 



enced clinical research and practice. The surge of knowledge within the 
neurosciences has been fostered by many technological innovations. With 
one new technique, investigators can study in normal human beings the 
localized changes in brain activity that accompany performance of specific 
behaviors. 

Psychological and social sciences have helped both to clarify the effect 
of environmental factors on the onset and course of mental disorders and 
to create psychosocial treatments either as an alternative to drugs or in 
combination with them. There are indications that biologically and psycho- 
socially oriented investigators and clinicians now are willing to explore the 
junction of their fields in research on mental illness. Such collaborative 
efforts add to other forms of progress being made in the treatment and 
eventual prevention of mental disorders. 


Scientific Opportunities: Special Life Circumstances 

Another of the health and behavior interfaces is that of specific settings in 
which interactive forces may be especially relevant. Examples of such special 
life circumstances are the work place, the aged population, and social dis¬ 
advantage. At times, research on such subgroups has been especially in¬ 
novative, focusing on environmental influences or behavior patterns long 
accepted as unremarkable and demonstrating their broad effects on health. 
Such research holds the promise of suggesting interventions that may be 
applicable to broad segments of society. Some other special life circum¬ 
stances are explored in the next section, with respect to prevention efforts. 


Work and Health 

Much remains to be learned about the effect on employee health of the 
many administrative, psychological, and physical characteristics that define 
an organization. A factory or industry may provide a “natural experiment” 
for researchers to study the effects of change in a reasonably controlled 
and well-defined setting. Examples of such potential experiments include 
introduction of automation into a plant or layoffs because of company 
decline or general economic recession. It is becoming clear that factors such 
as lines of authority and social interactions may be as important to health 
as are physical safety factors. 

Contributions of the individual to work stress also need to be explored. 
Studies should look for interactions between work demands and resources 
on the one hand and worker needs and abilities on the other. In that regard, 
looking at the effect of schools on subsequent functioning in work settings 
may offer a useful life course perspective. Little attention has been given 
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d similarities and differences of school for children and work for adults, 
t better appreciation of the ways in which individual characteristics affect 
ssponses to specific settings may suggest better ways to identify and prevent 
ndesirable conditions. 

Of continuing interest is the potential role of the work place for pre- 
ention and treatment. Programs such as alcohol abuse detection, hyper- 
snsion detection and treatment, and smoking cessation already have been 
itroduced in many settings with great success. Other programs also might 
e valuable, for instance, courses for people about to retire. However, the 

tual efficacy of such efforts, as well as potential undesirable side effects 
Lich as invasion of privacy, have yet to be evaluated adequately. 


iging and Health 

’he rising numbers and special problems of the elderly present challenges 
d basic sciences, clinical investigation, service delivery, and social organi- 
ation. Studies of health and behavior in the elderly must consider not only 
nvironmental and social factors but also age-related physical and psycho- 
)gical changes that can affect disease presentation, response, and compli- 
ations. For example, studies have shown that even relatively simple steps 
rat promote independence among older people in rest homes can result 
1 better health, including improved family relationships, treatment re¬ 
ponses, and quality of life. Long-term follow-up is essential to clarify the 
ffects and mechanisms of action of such interventions. 

Research is needed to specify the effects on the health of the elderly of 
istorical events and of biological and psychosocial processes. A growing 
umber of longitudinal studies are becoming available for such research, 
lut current systems are not designed to foster integration of biomedical 
d psychosocial disciplines; computerized inventories and bibliographies 
f research on aging, health, and behavior are needed. Also, it is important 
3 recognize the heterogeneity of the elderly population in designing stud- 
;s. A full range of ages among the elderly should be studied, as should 
oth people who are relatively resistant to the vulnerabilities of advancing 
ge and those who are much less resistant. 

ocial Disadvantage and Health 

’he burden of illness rests disproportionately on the socially disadvantaged, 
i growing body of research goes beyond documenting disease among the 
oor and looks at the effects of such factors as differential exposure to and 
•eatment by health care professionals. Studies of the cumulative effects of 
sychosocial and economic stress show promise of identifying mechanisms 
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by which the environment can influence the health of the disadvantaged. 
Even though physiological mechanisms that translate environmental factors 
into illness are not well understood, the influence of social disadvantage on 
the development of disease, on recovery opportunities, and on survival is 

becoming increasingly clear. ff r . , ,. 

There are many opportunities for research on the effects of social dis¬ 
advantage and of targeted intervention programs. Biobehavioral research 
should focus on identifying preventable causal factors and effective inter¬ 
ventions. In basic research, challenging research issues cut across all social 
and ethnic groups. Studies of connections between illness and social iso¬ 
lation, bereavement, and cumulative life stress are especially relevant. Cli¬ 
nicians need dependable information about effects of racial and social factors 
on diagnosis and treatment. Available research suggests that specially tar¬ 
geted interventions such as detection and treatment of hypertension in 
designated subpopulations can be highly effective. Such studies should in¬ 
clude measures of the type, features, and mixture of health care personnel, 
their attitudes toward patients, and the effects of staff class on management 
of minorities and the poor. 


Crosscutting Themes: Prevention and Treatment 

Regardless of the health-risky behavior or the disease, treatment and pre¬ 
vention should be major research issues for the biobehavioral sciences. 
Attention is being given to methods of altering the burden of illness by 
changing behavior. This requires first that changes in behavior can be shown 
to result in improved health and second that effective methods be found 
to help large numbers of people to make such changes. Much remains to 
be learned, but the existing research base provides strong evidence that the 
biobehavioral sciences can make substantial and unique contributions to 
dealing with much of the disease that now constitutes the main burden of 
illness in this country. 


Prevention Efforts in Early Life 

Early life provides a wealth of openings for useful preventive interventions, 
many of which may have lifelong benefits. With the control of infectious 
disease, behavior-related disorders have taken a more dominant role in the 
burden of illness in early life. Recognition of this shift has provided impetus 
recently for a number of detailed assessments of child health care needs. 
Interventions take several forms. Some, including neonatal metabolic screens, 
help to identify problems before they do permanent damage; others such 
as immunizations forestall some future risk; still others, for example, good 
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dental hygiene, provide the child with a more general orientation toward 
prevention. All require active collaboration among parents, schools, other 
community organizations, and health professions. 

Research is needed in all of these types of prevention. Efforts continue 
to develop techniques for earlier, safer, and more reliable detection of 
abnormalities and new vaccines against dangerous infections. In addition, 
there is strong interest in finding ways to make early interventions that will 
diminish risks associated with low birth weight and prematurity. Attention 
also must be given to ways of engaging parents in disease prevention and 
health promotion for their children. 

Research is needed into developmental problems of early childhood, 
including mental retardation and clinically apparent emotional disturbance. 
Additional research on infants and families with multiple sources of high 
risk for developmental dysfunction is likely to enhance both basic under¬ 
standing and provision of care. Sound intervention programs already have 
shown the interdependence of research and practice, of evaluation and 
treatment, and of assessment and counseling in the service of children in 
the first months of life. Progress in this area holds promise of yielding 
substantial gains, both in decreasing the burden of illness and in increasing 
the quality of life. 


Prevention Efforts in Adolescence 

In recent years, greater attention has been given to adolescence as an 
important, lengthy, and developmentally complex part of the life course. 
One feature of adolescence is behavioral experimentation, some of it dam¬ 
aging to health. Some behaviors affect health immediately, as in contracting 
venereal disease or having a severe accident related to alcohol use. Others 
produce deleterious effects only later in life, as seen with lifelong habits 
that can contribute to adult cardiovascular disease. Naturally, adolescence 
also is a time for adopting healthful habits, with correspondingly good short- 
and long-range effects. 

The need for more adolescent-oriented research on prevention and on 
behavioral issues pertinent to health and disease recently has become widely 
recognized, and many issues have been identified. Studies of the antecedents 
of adult disease, particularly such chronic ones as cancer and cardiovascular 
disease, would be directly relevant to prevention. Also needed are better 
strategies to promote health-enchancing behaviors in adolescents and to 
prevent adoption of such habits as cigarette smoking and drug use. A special 
area of concern is teenage pregnancy. The complexity of that issue creates 
a formidable research agenda, including evaluation of current and preferred 
roles of such institutions as schools and hospitals in adolescent pregnancy 
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and creation of new programs to help lower the incidence of adolescent 
pregnancies or provide ways of improving the lives of teenage mothers and 
their infants. 


Prevention Efforts in Adult Life: Cardiovascular Risk Factors 

For most diseases considered in this volume, interventions constitute pre¬ 
venting or altering such behaviors as smoking or unhealthful dietary habits. 
Common experience makes it clear that many individuals are unable to 
change these habits readily. Yet change is possible. In the past decade, real 
shifts have occurred in the lifestyles of many people in the United States, 
arguing against the pessimism that often clouds prevention efforts. The 
evidence demonstrates that, at least for cardiovascular disease, effective 
large-scale interventions are feasible. Encouraging results of smoking pre¬ 
vention and cessation programs have positive implications for prevention 
of some prevalent types of cancer, chronic lung diseases, and cardiovascular 
diseases. 

Much remains to be learned about the most cost-effective methods of 
conducting prevention efforts. For example, studies are needed about se¬ 
lecting the best communication medium for specific kinds of health mes¬ 
sages. Much is known already about the learning process, but it needs to 
be applied systematically in prevention programs. Some prevention ef¬ 
forts—particularly those that can be expressed in simple, short, and clear 
messages—may be especially suitable for the mass media. Others such as 
helping people to stop smoking may require more individualized and small- 
group attention. But the task now seems to be determining how to do it 
best, rather than whether it can be done at all. 


The Interface of Drug and Psychosocial Treatments 

For many chronic diseases, drugs alone are not enough. Social and psy¬ 
chological influences also affect the disease course and prognosis. Broadly 
speaking, psychosocial interventions involve either clinical management or 
specific therapies. Clinical management refers to issues that arise during 
the course of treatment of any type, for example, explaining a diagnosis or 
warning about side effects. Specific psychotherapies are designed to relieve 
the symptoms of disease. Thus, relaxation techniques might be used to 
reduce mild hypertension, or cognitive therapy could be used to treat 
depression. Psychotherapy need not be a competitor of drug treatments. 
At times, it mav be more efif ctive than drue treatments, or it ma be a 



ssential for achieving long-term adherence to a treatment regimen in dis- 
ises such as hypertension and diabetes. 

Needed studies at this interface are beginning to emerge. An under- 
anding of the psychological and social factors that influence attitudes about 
iness, seeking help, and deciding whether medical advice is reliable would 
e of value for individualizing treatment regimens. Also, comparative data 
*e needed to enable physicians and patients to select rationally between 
rug and psychotherapeutic treatments of the same illness or to choose 
Fficacious combinations of them. In some cases, psychosocial interventions 
jquire skills for which health practitioners lack training, time, or interest, 
^corporation of such treatments into health care may necessitate innova- 
ons in the delivery system. 


iental Health Care in General Health Care Systems 

he primary care sector has a major role in caring for 60 percent of the 
iults and a large proportion of the children who have a discernible mental 
isorder. A concerted effort is needed to overcome serious deficiencies in 
Dmmunication between mental health and general health services. Bene- 
cial health results can be achieved from increased primary care commit- 
ient to identification of mental disorders in the patient population, more 
Ffective counseling, improved drug-prescribing regimens, and better re- 
:rral mechanisms to mental health care professionals. Primary care prac- 
ioners must be able to convey to patients an interest in health-related 
ehavioral issues as a vital link in prevention or recovery processes. 
Research could facilitate collaboration between primary care and mental 
ealth services in several ways. For example, primary health care providers 
eed simple and precise methods for identifying mental disorders, deter- 
tining whether or not to refer a patient, selecting the best treatment for 
atients not referred, and monitoring side effects. Also needed are tests of 
ternative ways of providing well-integrated mental health care in primary 
ealth care settings. Such studies should include assessments of the effec- 
veness of various types of manpower in dealing with carefully differen- 
ated problems in various treatment settings. 


hanges in Human Societies, Families, Social Supports, and Health 

he human species is intensely social. This fact is so much a part of daily 
fe that it is easy to overlook its significance in human adaptation. People 
/erywhere are organized in societies and therefore are inevitably torn 
etween serving individual interests and those of the group. Modern in- 
ustrial societies have made rapid and drastic changes in social relations. 
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The pace of change has accelerated in the twentieth century, and social 
complexity is at an all-time high. We are still learning to cope with the 
changes, and the effects on health remain to be assessed adequately. 

Many research opportunities exist for probing relationships among stress, 
illness, social support, and utilization of medical services. For example, it 
should be possible to examine ways in which support systems can buffer 
or mediate effects on health, either through physiological effects or by 
reducing health-damaging behaviors. Also of interest is whether some kinds 
of social support protect against specific types of stressors. It will be im¬ 
portant to examine the relative merits of various levels of intervention, 
including removing or moderating stressors, teaching coping skills to in- 
diviudals, and strengthening social supports. With respect to social supports, 
studies are needed of ways to foster attachment behavior and stimulate 
development of support networks where they are inadequate. As such 
experimental networks are formed, their effects on health should be com¬ 
pared with those of naturally occurring networks. 


Health Science Policy Considerations 

In recent years, several Institute of Medicine study groups have examined 
the entire gamut of science policy pertinent to health. Basic points germane 
to the present report emerged with a high degree of consensus from a 
range of biomedical and other scientists participating in that analysis. Those 
points are summarized in Table 2. The present report is replete with specific 
suggestions about scientific and institutional opportunities, but the steering 
committee explicitly decided not to undertake detailed prescriptions. Rather, 
policy makers in different settings may flexibly consider how best to proceed 
in light of the framework and suggestions provided. 


Role of Basic Research Relating to Health and Behavior 

Examination of this nation’s burden of illness helps to point up the impor¬ 
tance of behavioral factors for health. As noted throughout this report, 
cardiovascular disease, cancer, lung disease, accidents, and homicide and 
other violence constitute major drains on life and health. Such disorders 
have substantial behavioral components, so approaches to preventing or 
managing them must include a strong biobehavioral perspective. As the 
burden of illness changes, the sciences needed to lessen it also change. 
Increasingly, it will be in the public’s interest to foster progress in the full 
range of health sciences. Discovering how best to achieve this goal will 
require cooperation and innovation within and among the scientific com- 
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TABLE 2 Basic Concepts of Research in Health and Behavior 
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The burden of illness has shifted from acute infectious diseases to chronic diseases 
with multiple interacting risk factors, which prominently include such behavioral 
elements as smoking, alcohol, exercise, diet, and response to stress. 

The definition of health sciences must be expanded beyond biomedical fields to 
include the biobehavioral sciences. 

The biobehavioral sciences have a major role to play in elucidating and alleviating 
many components of the current burden of illness. 

Biobehavioral sciences already have made significant contributions to improved 
health and hold great promise for further progress. 

The science base in the biobehavioral sciences should be strengthened, and adequate 
support should be provided for such research. 

Multidisciplinary, collaborative programs are a valuable and needed component of 
some types of health research. 

sources: 

Brown, S. S. Policy Issues in the Health Sciences Washington, D.C.: National Academy of 
Sciences, 1977. 

Institute of Medicine DHEW’s Research Planning Principles: A Revieiv Washington, D.C.: Na¬ 
tional Academy of Sciences, 1979. 

Institute of Medicine DHEW Health Research Planning, Phase II Washington, D.C.: National 
Academy of Sciences, 1980. 


munity; the health professions; and policy makers in government, philan¬ 
thropies, industry, and academic institutions. 

The biobehavioral and other health-related sciences share several fun¬ 
damental needs: (1) greater interdisciplinary collaboration within the sci¬ 
entific community and more communication between it and clinical prac¬ 
titioners, medical educators, public and private policy makers, and the general 
public; (2) productive allocation of resources in an era of economic con¬ 
straints; (3) better understanding of the impact of research discoveries and 
science policy decisions on individuals and society, and concomitant ethical 
dilemmas; (4) strengthened data collection, epidemiology, and other sup¬ 
porting sciences to improve disease prevention and health promotion ef¬ 
forts; and (5) improved research methods. 


Interdisciplinary Cooperation and Collaboration 

Interdisciplinary collaboration is not an end in itself but rather a means to 
a higher goal—solving a problem. Collaboration is achieved only when the 




review committees can be influenced constructively. 

In a substantial number of major research awards, funding agencies should 
acknowledge explicitly the role of biobehavioral factors in disease. In the 
areas considered in this report, agencies should review the nature and extent 
of their support for research on biobehavioral factors in pathogenesis, clin¬ 
ical care and rehabilitation, and primary and secondary prevention. Con¬ 
sideration should include ways to foster interdisciplinary activities between 
the neural and behavioral sciences and the biomedical disciplines. 

Universities or medical centers with appropriate capabilities may find it 
useful to establish centers in which goals of funded research can be met 
only through sustained collaboration across disciplines. A focus for such a 
center could be the study of biobehavioral factors in disease. Academic 
medical centers could encourage active involvement of departments of 
medicine, family medicine, geriatrics, pediatrics, and psychiatry. Similar 
links to basic science departments of genetics, biochemistry, pharmacology, 
and neurobiology also can be helpful. Such cooperative ventures could be 
fostered by joint grants, given only for research requiring cooperative links 
between biobehavioral and biomedical disciplines. 


Strengthening Research Capabilities in Health and Behavior 

The dynamic interplay of clinical and basic research can be profoundly 
beneficial over time, in this field as in others. The fruits of basic research 
can grow into valuable applications, and the stimulus of clinical observations 
can lead to basic discoveries. This circumstance poses important questions 
for agencies that sponsor research and for institutions that engage in it. 
How can programs be formulated, applications reviewed, grants made, and 
research organized in ways that foster the interplay of basic and clinical 
research? What institutional arrangements are most conducive to such link¬ 
age? Such basic policy questions deserve sustained attention from govern¬ 
ment, industry, philanthropies, and research institutions. 

Essential to the success of the mission described in this report is attraction 
of talented and dedicated young people to health and behavior research. 
The first step is wider recognition of the importance of these problems, 
the burden of illness they impose, their human impact, and the urgency of 
progress. The second is awareness that scientific opportunities exist for 
grappling with the problems. 

Interdisciplinary research depends first on training young investigators 
to expand the scope of inquiry beyond their primary discipline. Professional 
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development and training also can be enhanced by interdisciplinary work¬ 
shops, conferences, and symposia. A vigorous, systematic interdisciplinary 
research training effort in this area is essential to bring young investigators 
into the field and provide settings in which they can make significant con¬ 
tributions. Several requirements of research training must be met: 

1 . M.D.-Ph.D. training programs in biobehavioral sciences This approach 
has been highly successful in biological sciences and urgently needs to be 
broadened now to include such fields as psychology and sociology. 

2. Appropriate research training stipends It must be feasible for young 
scientists to learn their craft well, and this takes considerable time. 

3 . Targeted funding to institutions supporting postdoctoral training programs 
on the design and conduct of biobehavioral research Such training should be 
available to both physicians and nonphysicians. Programs for the former 
could emphasize basic science, and those for the latter, pathology and aspects 
of clinical medicine, helping to build bridges between the laboratory and 
clinic. 

4. Stipends for students to do biobehavioral research Such projects could 
spark interest at a crucially formative stage of career development; stipends 
for appropriate medical students or graduate students in biological and 
biobehavioral sciences could be a valuable asset for developing the essential 
scientific cadre. 

When young people have completed research training in health and 
behavioral sciences, they must be able to find acceptable career pathways, 
if their skills are not to be wasted. Relevant agencies and institutions must 
consider long-term career pathways through which the problems delineated 
in this report can be addressed effectively. In the decade ahead, the time 
will be ripe for appointing more behavioral scientists to medical school 
faculties. One encouraging prospect is the emergence of departments of 
behavior in schools of medicine that emphasize research. Such departments 
provide a fundamental resource for many fields of medicine and a powerful 
stimulus for research advances in health and behavior. 


Allocation of Resources for Research on Health and Behavior 

Available figures indicate that research into health and behavior is not 
funded at a level commensurate with the costs that behavior-related illness 
and disability impose on society. Federal funding of research on alcoholism 
and mental illness is modest indeed compared with funding for cancer and 
heart disease. Yet the burden of illness in terms of human suffering and 
economic costs is heavy in all these cases. By the same token, the behavioral 
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components of cardiovascular disease and cancer have constituted a very 
small portion of the research effort in these fields. 

Philanthropic foundations can play a path-breaking role, but they cannot 
take primary responsibility for progress in this sphere. Similarly, contri¬ 
butions from industry, except for drug development, are modest and are 
unlikely to increase greatly in the near future, except where applications 
of biotechnology are foreseeable. Altogether, there is a remarkable dis¬ 
crepancy between unprecedented scientific opportunities on the one hand 
and diminishing support for research on the other. 


Concluding Perspective 

Given deep national concern and strong data on the contribution of be¬ 
havioral factors to the national burden of illness, do scientific opportunities 
exist to form the basis of a logical response to this great challenge? The 
bulk of this report examines various lines of potential scientific inquiry. 
Many substantial opportunities for research do in fact exist. They offer the 
promise of revealing the linkages of behavior to health and the potential 
of suggesting more effective therapeutic and preventive interventions in 
the future. This being the case, the present low level of funding for research 
in this sphere deserves serious reexamination. It would be tragic to allow 
a prolonged decline in support at a time of expanding scientific opportunity. 
A principal opportunity for health science policy today is to find ways to 
bring support of the promising lines of research described in this report 
into more rational alignment with costs to society of the heavy burden of 
behavior-related illnesses. 



At the Institute of Medicine annual meeting in 1976, a memorable pres¬ 
entation summed up the total burden of illness in the United States (Rice 
et al., 1977). It reported such dimensions as potential years of life lost 
compared with an appropriate population measure of life expectancy, in¬ 
patient days, work loss days, limitations on major activities, and economic 
costs. The results resembled those of a major Canadian report (Lalonde, 
1974). 

Both works document a burden of illness that is characteristic of indus¬ 
trialized, affluent nations. In the Canadian analysis, motor vehicle accidents 
accounted for about 13 percent of years of life lost from an average life 
expectancy of age 70. Their effect is especially heavy in such an analysis 
because so many of them occur early in life, usually in adolescence and 
young adulthood. Cardiovascular diseases accounted for 12 percent of the 
years of life lost; other accidents apart from motor vehicles accounted for 
11 percent; respiratory diseases, particularly lung cancer, accounted for 8 
percent; and suicide, for 4 percent. 

As detailed in the paper by Rice et al. (1977), behavioral factors contribute 
to much of our burden of illness, early death, and related long-term disability 
in the United States and other industrial, affluent countries. Moreover, 
poor and socially disadvantaged people tend not to benefit adequately from 
biomedical advances, for example, the preventive measures of early prenatal 
and perinatal care. Both access to such care and regard for its advice are 
behaviorally influenced. 

In the past few years, there has emerged a heightened awareness of the 
importance of behavioral factors in effective therapeutic and preventive 
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interventions across a wide range of diseases and disabilities (U.S. Dep 
ment of Health, Education, and Welfare, 1979). That awareness has b 
accompanied by a striking expansion in the scientific study of such fact 
This report assembles the informed assessments of more than 400 leac 
in the biomedical and behavioral sciences on problems of great importa 
to the health of people everywhere. These distinguished scientists par 
pated in a series of novel studies and conferences convened by the Instil 
of Medicine, National Academy of Sciences, over the past few year; 
consider thoroughly the linkages between health and behavior. Each cha] 
of this report highlights especially promising lines of scientific inquiry 
understanding, treating, and preventing behavior-related components of 
burden of illness. The materials presented reflect the consensus of th 
who participated that these research directions, selected from the k 
array of possibilities considered, have much potentiality for future prog 
and deserve vigorous pursuit in the years ahead. 


A Health Role for the Biobehavioral Sciences 

One of the significant changes of the twentieth century is the grov 
recognition that the methods of science can be employed in understanc 
human behavior, even though the task is difficult and complex. Hui 
behavior can be systematically observed. Such observations can be rr 
in a reliable and reproducible way, and as knowledge progresses they 
be increasingly quantitative and have useful predictive power. Human 
havior is sufficiently regular to enable the construction of dependa 
specific propositions about patterns and themes. 

Individuals who smoke cigarettes expose themselves to risk as surel 
does someone who ventures without protection into a swamp knowi 
harbor malarial mosquitoes. Behavioral factors can be as directly and < 
cretely causative of disease as can physical or microbial factors. As pa 
genic lifestyle patterns are identified, it seems likely that some will 
relatively discrete and alterable and will not require a major reorganiza 
of society. The sheer magnitude of such problems as hypertension, str< 
and coronary disease ensures that some significant progress may be m 
even if only a fracdon of affected individuals can be persuaded to alter t 
health-damaging behaviors. 


The Health and Behavior Theme in the Work of the Institute of 
Medicine 

Over the past several years, the Institute of Medicine has been respon* 
in a variety of ways to the heightened awareness of behavioral factoi 
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salth. The effort has engaged several of the Institute’s operating divisions, 
tcluding Mental Health and Behavioral Medicine, Science Policy, and 
lealth Promotion and Disease Prevention. A number of the Institute’s 
Liblications have addressed some aspect of the role of the biobehavioral 
:iences in health: 

• Policy Issues in the Health Sciences, 1977 

• The Current Burden of Illness in the United States , 1977 

• Conference on Health Promotion and Disease Prevention , 1978 

• DHEW’s Research Planning Principles: A Review, 1979 

• Mental Health Services in General Health Care, 1979 

• Healthy People: The Surgeon General’s Report on Health Promotion and 
'isease PreventionlBackground Papers, 1979 

• Sleeping Pills, Insomnia, and Medical Practice, 1979 

• DHEW Health Research Planning, Phase II, 1980 

• Alcoholism, Alcohol Abuse, and Related Problems: Opportunities for Research, 

m 

• Research on Stress in Human Health, 1981 

• The Revson Conferences: Critical Issues in Medical Sciences and Health, 

m 


he Health and Behavior Study 

ealth and Behavior: A Research Agenda was an outgrowth of these interests, 
ae Assistant Secretary for Health of the Department of Health, Education, 
id Welfare asked the Institute of Medicine to collaborate with the Alcohol, 
rug Abuse, and Mental Health Administration and the National Institutes 
'Health to: (1) clarify behavioral aspects of selected major public health 
•oblems; (2) delineate the biobehavioral sciences’ present contributions to 
id future prospects for improving the diagnosis, treatment, and prevention 
: serious and widespread illnesses; and (3) facilitate the strengthening of 
omedical and biobehavioral sciences in such areas. 

The two and one-half year project had two parts, both conducted by an 
terdisciplinary steering committee. The first part of the study consisted 
7 six invitational conferences. At each conference, a small group of sci- 
ltists and health practitioners from a range of relevant disciplines was 
ked to focus on research issues in the biobehavioral sciences relating to 
specific major health problem. The topics and dates of those conferences 
ere: 


■noking and Behavior 


September 27-28, 1979 


Combining Psychosocial and Drug 

Therapy: Hypertension, Depression, and 
Diabetes 

Biobehavioral Factors in Sudden Cardiac 
Death 

Infants at Risk for Developmental 
Dysfunction 

Health, Behavior, and Aging 
Behavior, Health Risks, and Social 
Disadvantage 


May 28-29, 1980 

August 5-6, 1980 

August 28-29, 1980 
January 26—27, 1981 

May 7-8, 1981 


Each conference has a published summary of highlights and promising lines 
of inquiry for that particular health problem (Appendix A). 

This volume constitutes the second part of the Health and Behavior 
project. Drawing on conference summaries, related Institute of Medicine 
reports, and other recent major studies, the committee has attempted to 
integrate available information into a perspective of the frontiers of the 
biobehavioral sciences, their relevance for public health, and implications 
for science policy. Coverage is broad but not exhaustive. Rather, this mon¬ 
ograph provides a brief sampling of a large number of promising research 
directions into the effects of behavior on health. We have attempted to 
include a representative selection of the many components of the biobe¬ 
havioral sciences that can contribute to efforts to improve health. 


Scope of the Biobehavioral Sciences 

The term biobehavioral sciences is used in this volume to refer to the panoply 
of basic, applied, and clinical sciences that contribute to an understanding 
of behavior. It naturally includes the behavioral sciences that conduct ex¬ 
perimental analyses of animal and human conduct. It also includes such 
basic sciences as neurology, neurochemistry, endocrinology, and neuro- 
antatomy as well as the fields of psychology, ethology, sociology, and an¬ 
thropology. One merit of a broadly inclusive terminology is that it encom¬ 
passes the many changes in specialties and subspecialties that currently 
characterize the area. As overlapping areas of interest emerge, they often 
are labeled with compound names, such as behavioral genetics, physiological 
sociology, psychoneuroimmunology, immunohistochemistry, or behavioral 
medicine. All are part of the biobehavioral sciences. 

One powerful stimulus to the biobehavioral sciences has been the re¬ 
markable progress of neurobiology pertinent to behavior, recognized, for 
instance, in the Nobel prizes in medical/physiology of 1977 and 1981. This 
area of research has been singled out for special attention in a broad, 



authoritative survey of scientific progress (National Academy of Sciences, 
1979). An unprecedented array of molecules, cells, circuits, systems, tech¬ 
niques, and concepts now are available for research on problems of central 
interest to behavior and health. Neurobehavioral science has far-reaching 
ramifications as basic science and is likely to have many clinical implications 
in the 1980s. 

The recently discovered opioid peptides provide a clear example of the 
exciting developments in the neurobehavioral sciences. In the early 1970s, 
a number of investigators demonstrated that opiates related to heroin and 
morphine would bind to specific sites, called receptors, in the brain (Snyder 
and Pert, 1975). Maps of these opiate binding sites showed that the re¬ 
ceptors were most common in areas of the brain associated with pain trans¬ 
mission. The presence of specific receptors suggested the existence of nat¬ 
ural substances in the brain with opiatelike properties. Some very clever 
analytic work with peptides revealed a whole family of such substances, 
now called endorphins (Hughes et al., 1975; Barchas et al., 1977). They 
have been found in many parts of the body, often associated with systems 
that are responsive to stress (cf. Chapter 3). They appear to have a role in 
pain transmission, they may have a regulatory function in stress response, 
and they probably are involved in drug addiction (Barchas et al., 1977). 
Also, there are suggestions that they may be involved in some major mental 
disorders, including schizophrenia and depression. Studies of these peptides 
have required major innovations in analytic techniques; these innovations 
have, in turn, led to the identification of a growing number of previously 
unsuspected peptides that also may have important functions in regulating 
behavior. 

Especially encouraging are recent explicit efforts to explore the role of 
the biobehavioral sciences in specific aspects of health. For example, there 
recently have been such conferences as Behavioral and Psychosocial Issues in 
Diabetes (Hamburg et al., 1980) and Perspectives on Behavioral Medicine (Weiss 
et al., 1981). Other recent texts that address issues in health and behavior 
are Medical Psychology: Contributions to Behavioral Medicine (Prokop and 
Bradley, 1981), Pediatric Behavioral Medicine (Williams et al., 1981), and 
Health Psychology—A Handbook (Stone et al., 1979). These and others attest 
to a rich and growing body of knowledge. 


Some Obstacles to Research in the Biobehavioral Sciences 

As repeatedly illustrated throughout this volume, developments in many 
fields in the biobehavioral sciences have great potential for alleviating major 
components of the burden of illness. However, the scientific study of human 
behavior continues to face both new and traditional obstacles. 


The newness of scientific tradition in this sphere is important. Although 
there were early pioneers, it is only in the second half of the twentieth 
century that a fairly large group of well-trained scientists have entered the 
arena of biobehavioral sciences. They often have faced old prescientific 
uneasiness about applying the tools of science to the most intimate matters 
of human experience. Moreover, there is a long and powerful tradition of 
conventional wisdom about human behavior: any person may feel expert 
in the subject. 

The architectural complexity of the brain is intimidating—more so if one 
includes its manifestations in behavior and the complexity of social envi¬ 
ronments around the world and through time. Yet this complexity could 
yield more readily to scientific analysis were it not for the urgent necessity 
of exercising strict restraints on experiments. Ethical constraints in human 
experimentation are essential in this field; many promisingly informative 
experiments simply cannot be done. Nevertheless, some useful human 
studies can be done, and the appropriate restraints can stimulate efforts to 
garner information from quasi-experimental observations, experiments in 
nature, and unobtrusive methods (Webb et al., 1966). Also, animal models 
are helpful for some purposes. 

Learning is a cardinal feature of the human species. Human beings have 
made major behavioral changes as they adapted to new circumstances over 
the centuries. Many unhealthful practices are of relatively recent origin. 
For example, cigarette smoking has been a widespread behavior only in 
this past century. As information about health-damaging behavior accu¬ 
mulates, new adaptive patterns are likely to emerge. 

Changes of behavioral or social factors that damage health need not 
require intrusive compulsions that threaten our freedom (Wikler, 1978). 
Changes in and by a society to improve the health and well-being of its 
members may be indirect and may have other benefits. For example, a 
social decision to combat malaria by draining a swamp may not only improve 
health but also may benefit society by adding to the land available for food 
growing and recreation. 

Even when social actions to improve health entail changing the behavior 
of members of the society, they need not be coercive or threaten liberty. 
For instance, suppose riding a bicycle to work were shown to be more 
healthful than driving. Society initially might offer some incentives to en¬ 
courage people to ride bicycles; but, if people enjoyed it, the practice might 
spread voluntarily. Consequent environmental improvements such as cleaner 
air and less noise could provide additional obvious benefits, including saving 
money, which would encourage still greater participation in the activity. 
No coercion need be involved. Action of society to improve its health may 
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ill reduce, rather than add to, the immense costs of modern health care 
cheffler, 1979). 


inclusions 

le scientific study of behavior is flourishing as never before, even though 
s task is difficult and complex. Nowhere is that study more needed than 
the conjunction of the biomedical and biobehavioral sciences, where lie 
my possibilities for future interventions to prevent and treat disease. The 
ealth and Behavior project was designed to foster collaboration among 
^behavioral and biomedical scientists in tackling problems of great sig- 
ficance for health and to identify important questions, promising lines of 
quiry, and questions of basic science underlying public health problems, 
lis quest goes beyond current applications to include exploration of re¬ 
arch needs over the next decade or more. Not ail plausible lines of inquiry 
11 yield useful applications. Still, basic inquiry should be fostered in its 
m right, for its intrinsic worth and for its potential applications to these 
oblems. 

Investigators need to be drawn into the domain of health and behavior 
Dm both the biobehavioral and the biomedical sciences. In the case of 
biobehavioral sciences, many excellent researchers have had little or no 
casion to explore health questions. With respect to the biomedical sei¬ 
zes, there historically has been little interest in behavioral questions; but 
terest is now on the rise. This and similar projects may help to attract 
e interest of some biomedical scientists who have been concerned with 
;alth issues but who have not previously studied behavioral linkages, 
milarly, some behavioral scientists who have previously ignored health 
lestions now may find them of increasing interest. The shift of attention 
even a few outstanding scientists can make a great difference in the 
ogress of research. The remainder of this volume attests to the need for 
d the potential benefits of such a reordering of research interests. 
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le Contribution of Behavior to the 
rrden of Illness 


? heaviest burdens of illness in the United States today are related to 
ects of individual behavior, especially long-term patterns of behavior 
;n referred to as “lifestyle” (Lalonde, 1974; U.S. Department of Health, 
ication, and Welfare, 1979b; U.S. Department of Health and Human 
ices, 1980c). The Centers for Disease Control (1980) of the United 
tes Public Health Service have estimated that 50 percent of mortality 
u the 10 leading causes of death in the United States can be traced to 
style. 

lesearch has confirmed that some behaviors are risk factors of disease, 
it means that people who engage in such behaviors are more likely to 
elop certain types of illnesses than are people who do not. Perhaps the 
t widely known association of this type is that of cigarette smoking as 
sk factor of lung cancer. To be a risk factor, the behavior must be present 
ore the disease begins; it cannot be an early symptom of the disease, as 
ghing, for example, is an early indication of lung disease. However, a 
• factor need not cause the disorder. It may merely be closely associated 
b some underlying process that eventually produces the disease state, 
a result, once a type of behavior is identified as a risk factor, additional 
dies are needed to determine whether changes in behavior are of value 
>reventing or treating the disease. Known behavioral risk factors include 
irette smoking, excessive consumption of alcoholic beverages, use of 
it drugs, certain dietary habits, insufficient exercise, reckless driving, 
ladherence with sound medication regimens, and maladaptive responses 
;ocial pressures. 


33 



contriDution Denaviorai factors maKe to tne current Duraen or inness. spe¬ 
cific kinds of behavior and disease states are examined in Section II of this 
report. This chapter does not explicitly examine the effects of broad social 
influences on the burden of illness; behavioral issues relating to health and 
work, aging, and social disadvantage are discussed in Section III. 


The Current Burden of Illness 

A number of measures of the societal and personal impact of disease have 
been used as indices of the burden of illness, including the number of 
people directly afflicted by a condition (prevalence), mortality (rates of death 
per unit population), direct economic costs (costs of care and treatment), 
indirect economic costs (loss of wages or premature death of a wage earner), 
use of health care resources (hospital inpatient days), and functional re¬ 
strictions imposed by disease (lost work or school days) (U.S. Department 
of Health and Human Services, 1980c). No single measure is fully satis¬ 
factory; even the aggregate of many measures does not convey the full 
burden of illness, because the emotional and interpersonal toll of these 
illnesses has yet to be quantified. 


Mortality 

The major causes of the almost two million deaths each year in the United 
States are cardiovascular diseases, including heart disease, stroke, hyper¬ 
tension, and the various manifestations of atherosclerosis; cancers; accidents; 
violence, including homicide and suicide; diabetes mellitus; cirrhosis of the 
liver; and lung disease (U.S. Department of Health, Education, and Welfare, 
1979b). 

The leading causes of death vary with age. Low birth weight, birth- 
associated conditions, and congenital defects are the major conditions as¬ 
sociated with infant mortality. Accidents and violence are the leading causes 
of death for those age 1-24 years, with cancer and heart disease also prev¬ 
alent. Accidents continue to rank first for the age group 25-44. Above age 
44, cardiovascular disease and cancer are the leading causes of death, but 
accidents and violence continue to be important. Cirrhosis of the liver, 
diabetes mellitus, and respiratory disease, especially for those over age 65 
in the latter case, also are major contributors to adult mortality (U.S. De¬ 
partment of Health, Education, and Welfare, 1979b; National Center for 
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dth Statistics, 1981). Although accidents and violence contribute to 
tality for several age groups, the type of accident or violence is age- 
endent. For very young children, injury typically is due to behavior of 
?rs; for older children, fatal injuries are more likely to result from their 
i behavior. 

Premature mortality” is an important aspect of the burden of illness, 
term refers to deaths that occur prior to the age of average longevity, 
assess the relative impact of different disease categories, “potential years 
ife lost” can be calculated from mortality data. Comparisons are made 
1) total number of years of life lost for the entire population and (2) 
•age number of years lost by each person who dies. Cardiovascular 
ase, which kills the largest number of people each year, ranks at the 
in the first measure. Infant mortality, that is death in the first year of 
necessarily ranks at the top in the second. 

i 1974, one third of the 33 million potential years of life lost could be 
buted to cardiovascular disease, including heart disease, hypertension, 
;rosclerosis, and stroke (Rice et al., 1977). Almost 12 years of life were 
for each cardiovascular disease death. For each cancer death, almost 27 
•s of life were lost, and for each accident/poisoning/violent death, almost 
years of life were lost (Rice et al., 1977). As noted above, the latter 
ditions dominate the mortality of younger age groups. 


•bidity 

rtality data demonstrate the preeminence of conditions for which aspects 
ifestyle constitute risk factors, but the data do not fully elucidate the 
ortance of these conditions in the burden of illness. Many of the leading 
- es of death are chronic and progressively disabling diseases; years of 
tation in function and associated health care costs may precede death, 
a full accounting of the magnitude of the associated burden, morbidity 
isures such as prevalence, functional limitations, use of health care re- 
rces, and economic costs associated with illness must be taken into 
)unt. 

revalence data provide a relatively simple estimate of the extent of health 
Diems. Among the 220 million Americans in 1978, there were 3 million 
s of cancer* (American Cancer Society, 1979). For hypertension, from 
:o 60 million people are affected, depending on the definition of high 


rhe cancer figure includes those with a history of cancer as well as current cases; the 
ovascular disease figure includes double counting of those with more than one condition. 
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lood pressure used* (National Institutes of Health, 1979). Each year, about 
0 percent of the population (60 to 70 million persons) suffer injuries from 
zcidents, poisoning, or violence serious enough to require medical atten- 
on or to restrict activity for at least one day (U.S. Department of Health, 
ducation, and Welfare, 1978). Also, each year, about 15 percent (33 
lillion persons) experience some form of mental disorder (President’s 
Commission on Mental Health, 1978; Regier et al., 1978). 

More sensitive measures of the relative burden imposed by the several 
itegories of disease include days in short-stay hospitals or long-term care 
Lcilities, number of visits to physicians, days of restricted activity, direct 
Dsts of treatment, and indirect costs such as work days lost. Table 2.1 
.immarizes 1974 estimates for several of these measures. Contributions of 
te categories of accidents/poisoning/violence, cancer, cardiovascular dis- 
ase, and mental illness are listed specifically, because of the major behav- 
iral factors in their etiology. 

Cardiovascular diseases dominate the burden of illness: they account for 
lore than half of the deaths; about one third of the potential years of life 
)st; almost one quarter of long-term care days, major activity limitations, 
ad Social Security Disability benefit days; and about one fifth of the short¬ 
ly hospital days each year (Rice et al., 1977). For seven of eight indicators 
the burden of illness analyzed in a comprehensive survey, the category 
f cardiovascular disease ranked first or second (Rice et al., 1977). 

The chronicity of many mental disorders leads to a relatively large share 
long-term care days for this category of illness. It ranks first for inpatient 
ays and third for Social Security Disability benefit days (Rice et al., 1977). 
.elatively few deaths are attributed to mental disorders, but a considerable 
rare of deaths attributed to the accident/poisoning/violence category prob- 
bly are associated with mental disorders. 

Accidents, poisoning, and violence—all especially a problem for younger 
rsons—contributed a large share to potential years of life lost and to 
>ork days lost. This category ranked second, third, or fourth in six of eight 
idicators (Rice et al., 1977). Cancer caused a large share both of total 
eaths and of potential years of life lost, by virtue of its impact on relatively 
oung persons; it ranked second in premature mortality and fourth in Social 
ecurity Disability benefit days and economic costs (Rice et al., 1977). 
Indirect costs, for example, the value of lost productivity or years of life, 
Iso constitute a portion of the burden of illness. It is difficult to calculate 


* Over 60 million people have had one or more blood pressure measurements of 140/90 
r greater. Of these, about 35 million have definite hypertension (blood pressure of 160/95 
r greater) and 25 million have borderline hypertension (blood pressure of 140/90 to 159/ 
4). In aggregate, this accounts for nearly one fourth of the entire U.S. population. 
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values based in the future; researchers have used several models employing 
different assumptions (Institute of Medicine, 1981b). In one analysis, using 
a discount rate of 4 percent, indirect costs of the burden of illness were 
calculated to be $146 billion in 1975. Of this total, 24 percent was derived 
from cardiovascular disease; 20 percent, from accidents, poisoning, and 
violence; 12 percent, from cancer; and 7 percent, from mental disorders 
(Rice et al., 1977). 

More recent data continue to indicate the dominant position of diseases 
for which lifestyle factors are especially significant. In 1977, when the overall 
age-adjusted death rate was 612 per 100,000 population, fully three quarters 
of the deaths were caused by three disease categories (U.S. Department of 
Health and Human Services, 1980c): (1) heart disease and stroke, 42 per¬ 
cent; (2) cancer, 22 percent; and (3) accidents and violence, 11 percent. 
Hypertension, heart conditions, and diabetes were among the five most 
often cited causes of health-related restrictions of activity in 1976. Of the 
7.5 million Americans prevented by poor health from pursuing their major 
activity, 37 percent (over 2.5 million) attributed their disability to those 
three conditions (Colvez and Blanchet, 1981). 

The impact of behavior on the burden of illness also is reflected in the 
recent observation that alcohol abuse, cigarette smoking, and obesity are 
disproportionately present among the 20 percent of patients with highest 
hospitalization costs. In a survey of six hospitals, each with a distinct patient 
population, from 31 to 69 percent of the high-cost patients, but only 20 
to 45 percent of the lower-cost patients, had at least one unhealthful habit 
(alcohol or drug abuse, cigarette smoking, obesity, noncompliance with 
medical advice) (Zook and Moore, 1980). There also are reports that treat¬ 
ments for alcoholism and mental disorders reduce the subsequent use of 
medical care resources (Jones and Vischi, 1979). 


Behavioral Risks to Health 

Many types of behavior have been implicated as risk factors of certain major 
physical and mental disorders. As indicated earlier, such evidence does not 
mean that such behaviors cause disease. In some cases, behavior may only 
provide useful indicators of people who are especially in danger of devel¬ 
oping a health problem and might especially benefit from early disease 
detection and intervention efforts. 

For diseases in which behavior is found to play an etiological role, in¬ 
terventions may be appropriate. However, it has become clear that many 
people find it extremely difficult to change their lifestyles, even in the face 
of clear risks to health. Thus, research on prevention must determine not 
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only which behavioral changes are potentially beneficial but also how such 
changes can be adopted and maintained by the affected individuals. 

Consideration of some kinds of behavior that have been identified as 
risk factors for major disorders helps to highlight the variety of ways in 
which behavior can affect health. As mentioned earlier, such research is 
discussed in more detail in the next two sections of this report. 


Cigarette Smoking 

In the United States in 1979, one third of the population over 19 years of 
age were current smokers—25 million men and 23 million women (U.S. 
Department of Health and Human Services, 1980c); 3 to 4 million teenagers 
(about 12 percent of that age group) also were current smokers (National 
Institute of Education, 1979). 

The Surgeon General, in the report Smoking and Health , identified cig¬ 
arette smoking as “the single most important environmental factor contrib¬ 
uting to premature mortality in the United States” (U.S. Department of 
Health, Education, and Welfare, 1979a). In a 12-year follow-up of one 
million men and women in the United States, mortality rates were greater 
for smokers than for nonsmokers regardless of age or sex (Hammond, 
1966). In the age group 45—54, for example, men and women who smoked 
between one and two packs of cigarettes a day were respectively 1.5 and 
2.4 times more likely to die in the 12-year study period than were com¬ 
parable nonsmokers. Risk consistently increased for both men and women 
as the daily dose of cigarettes increased (Table 2.2) (Hammond, 1966; U.S. 
Department of Health, Education, and Welfare, 1979a; U.S. Department 
of Health and Human Services, 1980b). 


TABLE 2.2 Mortality Ratios for Cigarette Smokers 
Age 45-54 


Number of 

Cigarettes 
(per day) 

Mortality Ratio 

Men 

Women 

Nonsmokers 

1.0 

1.0 

1-9 

1.8 

0.9 

10-19 

2.3 

1.2 

20-39 

2.4 

1.5 


Mortality attributed to respiratory tract cancers, emphysema, cardiovas¬ 
cular disease, and a number of other disorders appears to be especially 
significant in relation to cigarette smoking (Table 2.3) (U.S. Department 
of Health, Education, and Welfare, 1979a). The greatest relative risk is 
posed by lung and bronchial cancer, with a tenfold increase in mortality for 
cigarette smokers. A relatively modest twofold increase in cardiovascular 
mortality risk belies a great public health impact: the baseline rate of car¬ 
diovascular disease mortality is so high that even a doubling represents 
many thousands of additional deaths. A total of 320,000 deaths annually 
probably are linked to cigarette smoking (U.S. Department of Health and 
Human Services, 1980a). 

General morbidity measures also are considerably higher for smokers 
than for nonsmokers. Compared with people who never smoked, current 
and exsmokers reported a 35 to 45 percent excess of work days lost in 
1974. This represents 81 million excess work days lost that year attributable 
to cigarette smoking. Similarly, there were 145 million excess days of bed 
disability (U.S. Department of Health, Education, and Welfare, 1979a). 

There are several lines of evidence that cigarette smoking actually has a 
causal role in heart disease, cancer (lung, larynx, esophagus, and oral cavity), 
and respiratory disease (chronic obstructive lung disease, bronchitis, and 
emphysema) (U.S. Department of Health, Education, and Welfare, 1979a; 
Wynder and Hoffman, 1979). For example, the effect depends on the dose: 
greater morbidity and mortality occur with more cigarettes smoked, higher 
tar and nicotine content, greater inhalation of cigarette smoke, and earlier 


TABLE 2.3 Causes of Excess Death Among Cigarette 
Smokers 


Cause of Death 

Mortality Ratio 1 ' 

Median 

Range 

All causes 

1.5 

1.2- 1.9 

Lung and bronchial cancer 

10.7 

3.6-15.9 

Coronary heart disease 

1.7 

1.3- 2.0 

Hypertension 

1.4 

1.0- 2.5 

Arteriosclerosis 

2.0 

1.4- 3.3 

Emphysema/bronchitis 

6.6 

1.6-24.7 

Influenza/pneumonia 

1.9 

1.4- 2.6 

Cirrhosis 

2.3 

0.8- 4.0 

Stomach or duodenal ulcer 

2.9 

0.5- 6.9 


■' Data trom eight prospective epidemiological studies. 

SOURCE: Table 41, U.S. Department of Health, Education, and Welfare 
(1979a). 
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TABLE 2.4 Risk of Oral Cavity Cancer in White Men 
40-65 Years Old 


Daily Dose 


Relative 

Risk 

Alcohol 

Cigarettes 

0 

0 

1.0 

7 oz + 

0 

2.5 

0 

one pack + 

10.0 

7 oz + 

one pack + 

24.0 


source: McCoy and Wynder, 1979. 


ge of smoking initiation. Multivariate analyses of epidemiologic data reveal 
tiat cigarette smoking contributes to disease risk independently of other 
nown risk factors. Risk is reduced with quitting, although it may take many 
ears to return to the risk levels of individuals who never have smoked, 
'urthermore, cigarette smoke and its constituents are carcinogenic at several 
ites (lung, larynx, esophagus, and oral cavity) in several different animals 
U.S. Department of Health, Education, and Welfare, 1979a; Wynder and 
loffman, 1979). 

In addition to the direct role played by cigarette smoking, a growing 
iody of evidence indicates that smoking exacerbates risks from other fac¬ 
ers. Sometimes the effect can be synergistic, creating a greater risk than 
xpected from the additive risk of each factor alone. Smoking and alcohol 
re synergistic risk factors of oral cavity cancer (McCoy and Wynder, 1979), 
nd smoking and oral contraceptives are synergistic for risk of stroke (sub- 
rachnoid hemorrhage) (Petitti et al., 1979) (see Tables 2.4 and 2.5). The 
ynergy of asbestos exposure and cigarette smoking in risk of lung cancer 
Iso is well documented (Hammond et al., 1979). 


TABLE 2.5 Subarachnoid Hemorrhage in Women 
Under 45 Years Old 


Oral 

Contraceptive 

Use 

Cigarette 

Use 

Hemorrhage Rate 
(per 100,000/year) 

No 

No 

8.3 

Yes 

No 

26.6 

No 

Yes 

33.7 

Yes 

Yes 

127.0 


source: Petitti et al., 1979. 



Trends in cigarette use by women of child-bearing age are of special 
concern, because of the known adverse fetal effects of maternal smoking 
during pregnancy. Between 1965 and 1980, the portion of current smokers 
among women age 20-44 decreased from about 43 percent to 34 percent, 
but a greater proportion of those who still smoke now are heavy smokers 
(U.S. Department of Health and Human Services, 1980c). Among women 
smokers, the number who smoke more than one pack a day increased from 
16 percent to 25 percent; the percentage of all women age 20—44 who 
smoke more than one pack daily has not declined since 1965 (U.S. De¬ 
partment of Health and Human Services, 1980c). Furthermore, the per¬ 
centage of current smokers among women age 17—19 increased from about 
19 percent to about 30 percent (U.S. Department of Health and Human 
Services, 1980b). On the more positive side, there is a recent decline among 
younger teenage girls (age 12-16) in the percentage who smoke; as these 
cohorts reach their late teens, the current trend of increased smoking among 
17- to 19-year olds may be reversed. 

On average, infants of women who smoked during pregnancy weigh 200 
grams less at birth than do infants born to nonsmokers (U.S. Department 
of Health and Human Services, 1980b). An association between smoking 
and reduced birth weight has been confirmed by more than 45 studies 
covering a total of half a million births (U.S. Department of Health, Ed¬ 
ucation, and Welfare, 1979a). The reduced birth weight is independent of 
such other factors as gestational age of the infant and nutritional status of 
the mother (U.S. Department of Health and Human Services, 1980b). 

About 7 percent of infants born in the United States each year are of 
low birth weight (2,500 grams or less) (U.S. Department of Health and 
Human Services, 1980c). Death in the first year of life is 20 times more 
likely for low birth weight infants than for heavier infants, and almost two 
thirds of infants who die are of low birth weight (Shapiro et al., 1968). 
Cigarette smoking during pregnancy doubles the risk of having a low birth 
weight infant, and about one third of low birth weight babies are attributable 
to maternal cigarette smoking (Meyer et al., 1976; U.S. Department of 
Health and Human Services, 1980b). Women who smoke during pregnancy 
also are at greater risk of spontaneous abortion, fetal death, premature 
delivery, and such complications as placenta previa (U.S. Department of 
Health and Human Services, 1980b). 

There also is evidence suggesting long-term consequences to children of 
mothers who smoked during pregnancy. For example, in the large British 
Perinatal Mortality Study, 11-year-old children of women who had smoked 
after the fourth month of pregnancy had lower scores on tests of reading 
comprehension and mathematics ability than did comparable children of 
women who had been nonsmokers during pregnancy (U.S. Department of 


Dwer scores on tests of intellectual function and of higher frequency of 
imal cerebral dysfunction, neurological abnormalities, and behavior 
Diems among children of mothers who had smoked during pregnancy, 
ough the differences did not always reach statistical significance (U.S. 
>artment of Health and Human Services, 1980b). More research is 
ded on possible confounding factors and to confirm and explore reasons 
detrimental effects of maternal prenatal smoking on the physical, in- 
;ctual, and emotional development of the offspring. 


issive Consumption of Alcohol 

he United States, about 56 million adult men (age 18 and over) and 50 
'on adult women drink alcoholic beverages (National Institute on Al- 
Dlism and Alcohol Abuse, 1981). Another 16.5 million teens age 12— 
lave had alcohol at least once; 8.5 million of them are “current drinkers,” 
they had alcohol during the month previous to the survey (Fishburne 
L, 1980). 

dcoholism, alcohol abuse, problem drinking, and heavy drinking are 
ably defined and partly overlapping terms for degrees of alcohol con- 
ption and associated problems. Criteria typically use some combination 
umber and frequency of drinks, indicators of alcohol dependence such 
rinking in the morning or having had delerium tremors, extent of social 
uption or personal or family concern, and medical complications such 
ver cirrhosis. 

1979, 10 million adult men and women in the United States were 
/y drinkers, consuming an average of four drinks per day (National 
'tute on Alcoholism and Alcohol Abuse, 1981). Perhaps another 3.5 
on teenagers are heavy drinkers, consuming five or more drinks per 
king occasion. Heavy alcohol consumption does not invariably lead to 
Diems, but even light drinking can create difficulties for some people, 
se two potential sources of error tend to negate each other, so that 
nates of problem drinkers in the United States (10 million adults and 
illion teens) are about the same as those for heavy drinkers (Eckardt 
L, 1981; National Institute on Alcoholism and Alcohol Abuse, 1981). 
he burden of illness associated with alcohol derives from several major 
srse health consequences of chronic excessive consumption of alcohol 
from the additional morbidity and mortality associated with occasional 
1 drinking. In 1975, direct and indirect costs of alcoholism were esti- 
ed at about $43 billion (Berry et al., 1977; Institute of Medicine, 1980). 
>verall mortality rates are higher for heavy drinkers than for moderate, 
t, or nondrinkers (Klatsky et al., 1981). Among 6,000 Swedish men 
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age 48 or 49, for example, 55 percent of those dying during a four-year 
study period had a history of heavy drinking; one third of the 63 deaths 
were judged likely to be related to alcohol (Peterson et al., 1980). Among 
a cohort of alcoholics in the United States, mortality within four years of 
admission to a treatment program was 2.5 times that expected for persons 
of their age, with the greatest relative mortality increase among younger 
alcoholics; 57 percent of the deaths were deemed likely to be related to 
alcohol (National Institute on Alcoholism and Alcohol Abuse, 1981). 

In 1977, 5,100 death certificates in the United States listed alcoholism 
as the principal cause of death; 318 additional deaths were attributed to 
alcoholic psychoses; and 30,848, to cirrhosis of the liver (National Center 
for Health Statistics, 1981). Various studies indicate that 22 to 95 percent 
of liver cirrhosis deaths are associated with alcohol; most estimates fall 
between 60 and 80 percent (National Institute on Alcoholism and Alcohol 
Abuse, 1979). Alcohol probably was a contributory factor in another 40,000 
to 60,000 deaths from accidents, suicides, and homicides (National Institute 
on Alcoholism and Alcohol Abuse, 1979). Cancers of the oral cavity and 
esophagus also are linked to heavy consumption of alcohol; as mentioned 
earlier, this effect is independent of but synergistic with cigarette smoking, 
which often is associated with heavy drinking (National Institute on Al¬ 
coholism and Alcohol Abuse, 1981). Heavy alcohol consumption also is a 
risk factor for primary liver cancer, probably because of liver cirrhosis 
(Eckardt et al., 1981). In addition, both retrospective and prospective studies 
have suggested that spontaneous abortion is doubled among pregnant women 
who drink heavily (Harlap and Shiono, 1980; Kline et al., 1980). The 
abortion risk associated with moderate drinking by pregnant women needs 
further study (Sokol, 1980). 

There have been considerable publicity and debate about possible “harm¬ 
ful” effects of not drinking alcohol (Gonzalez, 1979). Some epidemiological 
studies can be interpreted to suggest that moderate drinkers are at less risk 
of coronary death than are abstainers (Hennekens et al., 1979; Marmot et 
al., 1981). Observed positive correlations between alcohol consumption 
and HDL-cholesterol level (Castelli et al., 1977) also are consistent with 
this hypothesis, as discussed later in this chapter. However, there are in¬ 
consistencies and conflicts among the studies. For example, moderate drink¬ 
ers have been reported as having lower mortality rates than abstainers 
(Marmot et al., 1981) but higher rates than those who drink less than once 
a month (Kozararevic et al., 1980). For coronary death, it still is unclear 
whether any type of alcoholic drink (Kozararevic et al., 1980) or only wine 
(St. Leger et al., 1979) reduces risk. Additional questions have been raised 
about the reliability of data on consumption and the role of confounding 
variables (Wigfleld and Hill, 1981). For the present, it is generally agreed 
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tat heavy drinkers have high risk of early death; it is unresolved whether 
)Stention may entail a health risk. 

Pregnant women who drink heavily are at risk of delivering a baby who 
is the fetal alcohol syndrome—characterized by certain morphological 
^normalities and frequently associated with mental retardation. Prospective 
udies of alcoholic women who did or did not limit their drinking during 
regnancy (Rosett et al., 1978) and studies of laboratory animals (Streissguth 
: al., 1980; Eckardt et al., 1981) both suggest that alcohol is the agent 
:sponsible. There is some evidence of significantly decreased birth weight 
nong children of women who report consumption of two drinks daily and 
:ports of increases in spontaneous abortion rates at consumption levels as 
iw as two drinks twice a week. Given the current state of uncertainty 
Dout the amount of alcohol consumption that can be dangerous for the 
■tus, the Surgeon General (1981) recently issued an Advisory on Alcohol 
id Pregnancy that cautioned pregnant women not to drink alcoholic bev- 
rages. 

The possible adverse effects even of moderate drinking during pregnancy 
•e a continuing subject of research. Suggestions of lowered viability at 
irth, heart rate abnormalities, poor sucking ability, and a variety of be- 
iviors associated with poor functioning of the central nervous system need 
> be explored. Such studies must give careful attention to obtaining reliable 
insumption data and accurate and complete information on potential con- 
rnnding variables such as cigarette smoking (Streissguth et al., 1980). 

In addition to alcohol-related physiological changes leading to clinical 
roblems, alcohol plays a role in numerous accidents and incidents of vi- 
!ence. Multiple interacting factors contribute to accidents and violence, so 
is difficult to assign a precise share of the burden of illness from such 
/ents to alcohol. Nonetheless, there are suggestions that alcohol is in- 
Dlved, including evidence that between 35 and 64 percent of drivers in 
.tal motor vehicle accidents drank prior to the accident and laboratory 
smonstrations of detrimental effects of even moderate amounts of alcohol 
n psychomotor performance (National Institute on Alcoholism and Al- 
)hol Abuse, 1981). 


J nhealthful Dietary Habits 

lajor inadequacies of diet can be devastating to health: there are well- 
nown adverse effects of insufficient calories, vitamins, and protein. Much 
irrent research attention in the United States is focused on the conse- 
uences of excess consumption, for example, of calories, fats, and salt. There 
so are possible detrimental effects of certain food additives such as artificial 
veeteners, artificial coloring agents, and nitrites; but evidence in this area 



is not as clearcut (Institute of Medicine, 1979). This review of the he; 
impact of diet will be limited to the health risks of overeating (obesity); 
diets rich in certain fats and in salt. 

Obesity Definitions of obesity vary but generally specify a degree of o> 
weight or excess fat substantially above a “desirable” value, for exampl 
weight 20 percent or more above average for a given age, height, 
gender group (Van Itallie, 1979). Desirable weight may reflect average 
samples from the general population or life insurance data on weights i 
correlate with longevity. In the United States, about 15 percent of r 
and 25 percent of women age 20-74 are 20 percent or more overwe 
(Abraham and Johnson, 1980). 

Several studies have shown a higher mortality rate for those marke 
above average weight. Within the obese group, the greater the we 
excess, the greater the additional risk (Van Itallie, 1979). Thus, men 
women 20 to 30 percent overweight have a mortality 20 to 40 pen 
greater than that of average-weight persons; men and women 50 to 
percent overweight have a mortality 150 to 250 percent greater. H 
disease and stroke mortality rates are 1.5- to 2-fold greater in men 
percent above average weight, and diabetes mortality is 3- to 5-fold gre 
for these men. 

In the Framingham study—a longitudinal study of risk factors for 
diovascular disease—investigators concluded that, aside from not smok 
“reduction of overweight is probably the most important hygienic mea 
. . . available for the control of cardiovascular disease” (Kannel and Gore 
19 7 9). Obesity increases the risk of hypertension, diabetes, and hyp 
pidemia, each of which is itself a risk factor for heart disease (Kannel 
Gordon, 19 7 9; National Heart, Lung, and Blood Institute, 1981). On 
erage, systolic blood pressure increases 6.5 mm of mercury, fasting bl 
sugar increases 2 mg/dl, and plasma cholesterol increases 12 mg/dl for < 
10 percent rise in relative weight (Kannel and Gordon, 1979). In addi 
to its effects through these mechanisms, obesity may be an indepen 
risk factor of cardiovascular disease. Such an independent effect has 
been shown in studies with follow-up periods of up to five years; but a 
year follow-up study of one population is consistent with an elevated 
among those who were obese as young adults (when 20—40 years i 
even controlling for obvious possible confounding factors (Rabkin ei 
19" "4. 

Despite popular belief, simple overconsumption of sugars does no 
crease rates of diabetes mellitus (Bierman, 1979). However, obesity—w 
results from overconsumption of calories relative to their expenditui 
energy—does appear to be a major risk factor of adult-onset diabetes C 


it al., 1977; Van Itallie, 1979). A prospective study revealed a 30-fold 
iase in risk of developing diabetes among those 45 percent overweight 
i Itallie, 1979). Part of the association between obesity and diabetes 
result from metabolic changes associated with the early stages of the 
ise process. Such interactive effects have not yet been elucidated, 
her morbidity associated with obesity includes increased rates of gall- 
2 s and possibly increased rates of complications from falls or from 
sry, as well as increased psychosocial disability. Such psychosocial dis- 
:y may manifest itself as feelings of inferiority, psychoneuroses, and 
loyee absenteeism. 

ds Epidemiological studies since the 1950s indicate that a high level 
lolesterol in the blood is a risk factor of mortality and morbidity from 
iovascular disease (National Heart, Lung, and Blood Institute, 1981). 
age 40—49 with blood cholesterol levels of 240 mg/dl or greater are 
s as likely to develop heart disease as are men of the same age with 
.s below 220 mg/dl, the national average; blood cholesterol of 270 mg/ 
rries a threefold greater risk (National Heart, Lung, and Blood Institute, 
1 ). 

blood, cholesterol is part of lipoprotein complexes that can be distin- 
ied on the basis of their density: high-density lipoprotein (HDL), low- 
ity lipoprotein (LDL), and very low density lipoprotein (VLDL). Each 
ese substances is chemically distinct and has a unique role in the uptake 
eposition of cholesterol throughout the body. More detailed analyses 
e relation of blood cholesterol to risk for cardiovascular disease suggest 
risk is directly related to total cholesterol and cholesterol as LDL and 
rsely related to HDL. Thus, a high total cholesterol or a high proportion 
olesterol as LDL is a risk factor of atherosclerotic heart disease; HDL- 
ssterol appears to be “protective” (National Heart, Lung, and Blood 
tute, 1981). 

ood cholesterol is derived only in part from dietary intake of choles- 
.; there also is important endogenous synthesis. Still, controlled ex- 
nents carried out in metabolic wards and recent epidemiological studies 
a 20-year follow-up period indicate that the amount of dietary intake 
holesterol correlates directly with blood cholesterol levels (McGill, 
); National Heart, Lung, and Blood Institute, 1981). Cross-sectional 
from epidemiological studies done in the United States and in Israel 
not, however, confirmed this association. In laboratory studies, serum 
^sterol increases have been reported in the range of 3 to 12 mg/dl per 
mg cholesterol consumed per 1,000 kcal of food, up to a total intake 
30 mg of cholesterol daily (McGill, 1979). No additional effect is seen 
gher intake levels. 


Consumption of saturated and polyunsaturated fatty acids also appe 
to influence the amount of cholesterol present in blood and its distribut 
among HDLand LDL fractions (Glueck, 1979; Shekelle et al., 1981), * 
saturated fatty acids such as those found in dairy and meat products be 
a greater health risk. However, dietary factors interact with individual pb 
iological and genetic traits and, perhaps, exercise habits and other behavi 
in determining blood cholesterol levels (Glueck, 1979; National He 
Lung, and Blood Institute, 1981). There is considerable evidence that c 
tain types of behavioral challenge raise blood cholesterol levels (Jenkins 
al., 1969; Rahe et al., 1972). 

Low blood cholesterol and a high proportion of cholesterol as HI 
cholesterol may be associated with lower risk of cardiovascular dise; 
However, there is a possibility that such lipid profiles are risk factors 
other disorders such as cancer. Epidemiological data and studies of anin 
yield contradictory findings with regard to diet, lipids, and mortality fr 
noncardiovascular causes such as cancer (National Heart, Lung, and Blc 
Institute, 1980; U.S. Congress, 1981). Th e American Journal ofEpidemio , 
presented in its July 1981 issue reports from four major long-term p 
spective studies in Framingham, Massachusetts; Honolulu, Hawaii; Pue 
Rico; and Yugoslavia. All four showed a significant inverse correlat 
between serum cholesterol levels and cancer mortality in men, even a 
adjustments were made to eliminate the effect of persons who may h 
had undiscovered disease at intake. However, cancer death rates ove 
are considerably lower than cardiovascular death rates, leading Keys ei 
(1981) to conclude that the prospective Seven Countries Study (in wl 
more than 12,500 men were followed for 10 years) provided “no supp 
for the suggestion that the advantage for coronary disease of a diet res trie 
in saturated fats may be offset by increased non-coronary mortality.” 

Resolution of some apparent contradictions probably will entail can 
epidemiological analyses and a search for mechanisms. Studies need 
address the relationship of dietary lipids to cholesterol metabolism, mi 
brane cholesterol, bile acid turnover, and the metabolism and pharnu 
kinetics of carcinogens and possible anticarcinogens such as vitamin A (I 
eille and Rodgers, 1981). 

Salt Studies of both animals and human beings indicate that high 
intake can lead to hypertension under some circumstances (Tobian, 19 
In international comparisons, hypertension and age-related increases in bl 
pressure are absent among populations consuming less than 30 mEc 
sodium daily; migrations leading to increased salt consumption corre 
with appearance of hypertension (Tobian, 1979). High-salt diets of c 
800 mEq per day lead to modest rises of blood pressure in normoten 
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volunteers but rarely to hypertensive levels (Murray et al., 1978); restriction 
of salt intake, either alone or in conjunction with diuretic therapy, lowers 
blood pressure for some hypertensives (Parijs et al, 1973). 

There are strains of rats that are genetically either resistant or sensitive 
to developing hypertension when fed high salt diets but are normotensive 
on low salt diets (Dahl et al., 1962). Investigators have postulated that 10 
to 20 percent of people in the United States may be genetically susceptible 
to developing hypertension by middle age. According to this hypothesis, 
lifelong daily consumption of the 100 to 200 mEq of sodium typical of 
American diets can induce hypertension in those so genetically predisposed; 
a restriction in dietary salt to under 60 mEq daily probably would be 
sufficient to prevent development of that hypertension (Tobian, 1979). 
Once hypertension has developed, more stringent salt limitations, down to 
20 mEq per day, might be necessary to reduce blood pressure to normal 
values. At present, this remains a hypothesis; there are no tests to identify 
those people who may be predisposed to high blood pressure induced by 
high salt intake (Skrabal et al., 1981). 


Exercise 

Many people who participate in a regular program of vigorous physical 
exercise report feelings of psychological well-being that they find rewarding. 
In addition, there are reports of reduced risk of atherosclerotic coronary 
heart disease (Paffenbarger et al., 1978; Morris et al., 1980). Cross-sectional 
studies have revealed large differences in HDL-cholesterol between people 
active in sports such as running and tennis and those who are not (Wood 
et al., 1977; Vodak et al., 1980). Observed changes in lipoprotein profile 
would be consistent with reduced risk of coronary heart disease. Some 
longitudinal studies that have monitored changes in lipoproteins following 
inception of a period of increased exercise reveal marked changes (Hut- 
tunen et al., 1979; Kiens et al., 1980); others do not (Lipson et al, 1980). 
Most research to date suggests that vigorous exercise is needed for signif¬ 
icant elevation of the fraction of cholesterol as HDL, but there also are 
reports that brisk walking and calisthenics will reduce LDL-cholesterol levels 
(Weltman et al., 1980; Nye, 1981). Possible explanations for the differing 
results include small sample size, inadequate monitoring of diet, and short 
training periods (only two to four months) in some studies. 


Psychosocial Stressors 

The burden of illnesses and disabilities in the United States and the world 
is closely related to social, psychological, and behavioral aspects of the way 
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of life of the population. This principle applies to communicable and i 
communicable diseases, to mental illnesses, to accidents, and to medi 
unnecessary disabilities. There are at least four channels by which moc 
living, “stress,” and other psychosocial factors affect the health of indivic 
and groups: 

1. use of health information; 

2. health-related behaviors, both those that damage health and those 
are protective; 

3. effects on “biological” risk factors and physiological functioning, thr< 
perception, cognition, and reactivity of the central nervous system 
through the endocrine and autonomic nervous systems; and 

4. influences on interpersonal relationships and social supports that a 
lifestyle, use of health services, morbidity, and even survival (Berkman 
Syme, 19 7 9). 

There is persuasive evidence that stressful events can be risk facto 
physical and mental disorders (Institute of Medicine, 1981a). Studies 
shown that natural disasters arouse both emotional consequences sue 
anxiety and nightmares and physical consequences such as acute eleva 
of blood pressure. More common events, for example, death of a 1 
one, divorce, or loss of a job, also have been associated with adverse h 
changes. Major stressors typically are sudden and adverse and dema 
change in behavior or attitude. Such life events have been identified as 
factors for a variety of physical disorders, including peptic ulcer di: 
(Wolf et al., 19 7 9) and sudden cardiac death (Talbott et al., 1977; Riss 
et al., 19 7 8). Evidence regarding the relation of life crises to myoct 
infarction is mixed, with positive findings coming from retrospective st\ 
but not from prospective studies (Jenkins, 1976). 

Any comprehensive search for psychosocial factors that may influei 
given illness or disability state should include the following category 
exploration: socioeconomic deprivation, social mobility, anxiety, depre 
and other sustained painful emotions, life dissatisfactions, stress anc 
change, and predisposing personality traits. Specific variables within ; 
these categories have been found to be associated with risk of core 
heart disease in numerous studies (Jenkins, 1976). 

A particularly well-documented risk factor of coronary heart dises 
the Type A behavior pattern. This is not a form of stress but rati 
behavioral predisposition to being harshly competitive, strongly aggre: 
driven to achievement, hurried, impatient, and abrupt in language 
gesture (Friedman and Rosenman, 1974). The Type A behavior pattc 
a risk factor of coronary heart disease (myocardial infarction and ai 


ctoris) both retrospectively and prospectively in scores of studies in sev- 
il parts of the world. An expert task force on coronary-prone behavior 
d coronary heart disease convened by the National Heart, Lung, and 
ood Institute has concluded that the Type A pattern is a valid risk factor 
• coronary disease and that further investigations are needed both of 
thophysiological mechanisms and of possible intervention programs (Re- 
“w Panel on Coronary-Prone Behavior and Coronary Heart Disease, 
81). 

Life events also have been implicated in raising the risk of psychiatric 
Dblems both in general (Theorell et al., 1975) and for specific types of 
iorder, including depression (Brown and Harris, 1978), schizophrenia 
cobs and Meyers, 1976), and alcoholism and drug abuse (Robins, 1978). 


odifying Behavior to Alter Risk 

:e last two decades have witnessed increasing attention to health pro- 
Dtion and disease prevention (Lalonde, 1974; Nightingale et al., 1978; 
S. Department of Health, Education, and Welfare, 1979a,b; U.S. De- 
rtment of Health and Human Services, 1980a,b,c). Research has iden- 
ed behavior that constitutes a risk to health, and the American people 
nerally have adopted a more healthful lifestyle over the past few decades: 
;y exercise more (Paffenbarger, 1979; U.S. Department of Health and 
iman Services, 1980a); have lower blood cholesterol levels (Beaglehole 
al., 1979; National Heart, Lung, and Blood Institute, 1981); and are less 
ely to smoke cigarettes (U.S. Department of Health, Education, and 
lfare, 1979a; U.S. Department of Health and Human Services, 1980c). 
11, Americans weigh more than they used to (Abraham and Carroll, 1979), 
d adults who smoke typically smoke more (Kleinman et al., 1979; U.S. 
apartment of Health and Human Services, 1980c). 

Proof that a certain behavior is a risk factor of a given disease does not 
cessarily mean that changing that behavior will alter subsequent risk of 
lease. In some instances, the risk factor may have no causal role; in others, 
versible pathological changes already may have occurred. Fortunately, 
‘dence is accumulating that “healthful” changes can reduce subsequent 
k. The 20 percent decline in coronary heart disease mortality during the 
70s probably is linked to changes in smoking habits, diet, and hyperten- 
m control, although changes in these risk factors do not fully explain the 
served decline in mortality. Of particular interest are the discrepancies 
the temporal sequence of changes in behavior observed at the population 
r el and changes observed in mortality statistics (Havlik and Feinleib, 

79). 

Representative reports of the health-promoting benefits of certain changes 


in behavior will be summarized here. Included are losing weight to control 
blood pressure, quitting cigarette smoking to reduce risk of lung cancer 
and heart disease, and modifying diet to decrease serum cholesterol and 
produce favorable changes in the distribution of cholesterol between HDL 
and LDL fractions. 


Weight Reduction 

Weight reduction is especially beneficial for hypertensives and adult-onset 
diabetics (Van Itallie, 1979); reduction in the number of acute gout attacks 
also has been reported (Hall et al., 1967). Large-scale epidemiological stud¬ 
ies such as the Framingham study have shown that weight reduction cor¬ 
relates with healthful changes in blood pressure, plasma lipids, glucose 
tolerance, and plasma uric acid content (Tobian, 1978; Kannel and Gordon, 
1979). 

Although quantitative relationships between weight loss and blood pres¬ 
sure reduction vary among studies (Tobian, 1978), small controlled studies 
have confirmed epidemiological evidence that weight loss lowers blood 
pressure—whether for normotensive or hypertensive subjects or for nor¬ 
mal-weight or obese subjects (Fletcher, 1954; Reissen et al., 1978). In one 
group of overweight hypertensives, 75 percent achieved normal blood pres¬ 
sure with weight loss alone, without either antihypertensive medication or 
salt restriction (Reissen et al., 1978). Also of interest is the finding that 61 
percent of the overweight hypertensives not able to obtain adequate control 
with medication achieved normal blood pressure following weight loss (in 
conjunction with continued antihypertensive medication); another 28 per¬ 
cent reduced their blood pressure, although not to within normal limits 
(Reissen et al., 1978). 


Smoking Cessation 

Overall mortality rates for men who quit smoking are lower than rates for 
those w'ho continue to smoke (Hammond and Horn, 1958; Rogot, 1974). 
Within 10 to 15 years of quitting, risk of death for exsmokers of less than 
one pack per day is equivalent to that of men who never smoked (Hammond 
and Horn, 1958; Rogot, 1974). There is a comparable decline in risk over 
10 to 15 years for those who smoked more than one pack a day, but a 
residual excess risk remains even after 15 years. Surprisingly, the mortality 
rates for current smokers are lower than are those for exsmokers the first 
year after quitting—possibly because ill health stimulated the cessation of 
smoking for some of these people (U.S. Department of Health, Education, 
and Welfare, 1979a) (Table 2.6). 



Current smoker 
Exsmoker 

1.6 

2.0 

15.8 

1.9 

2.6 

Less than 1 year 

2.0 

2.7 

16.0 

1.6 

1.6 

5—9 years 

1.3 

1.8 

5.9 

1.2 

1.2 

More than 15 years 

1.1 

1.5 

2.0 

1.0 

1.2 


a Four-year follow-up period. 
b Twenty-year follow-up period. 

*' Six-year follow-up period. 
d Cigarette packs/day. 

SOURCE: Tables 2—29, 4-4 and 5—15, U.S. Department of Health, Education, and Welfare, 
1979a. 

A similar pattern of gradual decline in mortality with years of smoking 
cessation is seen for lung cancer and coronary heart disease (U.S. Depart¬ 
ment of Health, Education, and Welfare, 1979a). There are no lung cancer 
mortality decreases the first few years after cessation, but a marked decline 
occurs by five years (Doll and Peto, 1976). Coronary heart disease mortality 
relative to that for nonsmokers declines immediately with cessation of 
smoking; within 10 to 20 years, there is no excess mortality attributable to 
the smoking history (Public Health Service, 1976) (Table 2.6). 

Additional benefits of smoking cessation include those to infants: if a 
woman gives up cigarette smoking during pregnancy, her risk of delivering 
a low birth weight infant resembles that of a nonsmoker (U.S. Department 
of Health, Education, and Welfare, 1979a). For infants born to women who 
smoked during pregnancy, the average birth weight rises as the number of 
cigarettes being smoked decreases (U.S. Department of Health, Education, 
and Welfare, 1979a), suggesting some benefit even from a reduction in the 
number of cigarettes smoked. However, simple reduction might not be 
enough, if it is offset by compensating changes in smoking patterns, for 
example, rate of puffing or extent of inhaling. 


Modification of Diet: Cholesterol and Fatty Acids 

Epidemiological studies, metabolic ward studies of human beings, and lab¬ 
oratory studies of animal models provide evidence of a link between heart 
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centlv hnwpuer rU in r „ &nd data on c " a nges in individuals. Re- 

r-?r «■* 

*at the lipid composition cfTSS dfo^ h , aVe pr °7‘ ded ™ d “ ce 
cholesterol level (Shekelle et al l 98 i) ‘ S dlet does *e serum 

!stris; in Ji “ p ”'” 

ciation of coronary mortality with St dy showed a positive asso- 

saturated fat, polyunsaturated fat and ”?!“ ° f 

disease was demonstrated for saturated for • u 7° assoclatIon of heart 
1981)—a finding nor in U d [ d & mtake (Shekelle et al., 
al-, 1977; ™IT ° ther large studies (Gordon et 

research is needed to provide d'f’' and ® ? d InstIture -. ^O). Continued 
nevertheless, the Western Hecric raide “ ce on this Important question; 
been recommending a coronary “protective” ^1®“ wh ° ha ve 


Conclusions 


illness in the United States ^oth^ffl 116 ^ ° f the current burden of 

lights the importance of behavioral factors So^’ developed countries hi g h ‘ 
are risk factors for a number of rh^ ° me C 1 ommon Restyle patterns 

burden. It seems likely that basic research ^ ent exponents of that 
havior can affect such dtWWc earc h aimed at discovering how be- 

interventions. But even before thT^ d ^ f Valuable msi S hcs into possible 
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sciences have made considerable ‘ 1 new hfestyle. The biobehavioral 

nfying the motivation and behavior pracncai Progress in iden- 

lifestyle (Jenkins, 1980) In som ■ anagement approaches to modifying 


whelming. Indeed, many complex problems remain to be solved, but re¬ 
maining sections of this monograph amply illustrate the many aspects of 
those problems in which research opportunities await innovative investi¬ 
gators. 
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Stress, Coping, and Health 


Begun early in this century, stress research may have been the earliest 
scientific examination of the effects of behavior on health. As investigators 
began to learn how the brain monitors and controls the rest of the body, 
they raised questions about how such mechanisms might affect disease 
processes. Scientists such as Walter Cannon and Hans Selye demonstrated 
that exposure to severe physical or psychological conditions produced pro¬ 
found hormonal and other physiological responses, some of which could 
result in permanent physical injury or death. Such clinical investigators as 
Franz Alexander, Arthur Mirsky, Roy Grinker, and Stewart Wolf dem¬ 
onstrated associations in human beings between some diseases and certain 
persistently disruptive situations. 

The Institute of Medicine (1981; Elliott and Eisdorfer, 1982) conducted 
recently a study reported as Research on Stress and Human Health. An in¬ 
terdisciplinary group of scientists and clinicians assessed the current state 
of research on stress and sought promising areas of inquiry that might 
advance the field. They concluded that a large body of knowledge already 
has been assembled, much of it directly relevant to the biobehavioral sci¬ 
ences. In addition, they identified a number of directions for future research 
at biological, psychological, social, and clinical levels. 

Psychobiology of Stress Responses 

Do some types of experience increase the likelihood of illness, at least for 
some people? For example, can bereavement make people more vulnera- 
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many students of the brain believed that communication among brain nerve 
cells had to be electrical; only in the 1950s did the overwhelming importance 
of chemical communication become clear. Ten years ago, fewer than a dozen 
chemicals had been identified as probable neuroregulators in the brain. In 
the past few years, many more have been found, precise maps of brain 
distribution have been made for several neuroregulators, and good progress 
has been made in clarifying the function of some of them in normal and 
abnormal behavior (Barchas et ah, 1978). Many neuroregulator systems are 
involved in stress reactions. The catecholamines—compounds of the ad¬ 
renalin family (epinephrine, norepinephrine) found both in the adrenal 
gland and in several parts of the brain—have long been linked to stress. 
Another relevant class of substances is the endorphins, recently discovered 
morphinelike peptides in the brain, pituitary gland, and adrenals that are 
involved in perception of and response to pain. Pain is closely related to 
other stress responses. 

In the past few years, neuroscientists have discovered and begun to study 
dozens of neuroactive substances whose presence was previously unsus¬ 
pected (Snyder, 1980; Bloom, 1981; Krieger and Martin, 1981). Much of 
this research is possible because of new techniques—fluorimetric, enzy¬ 
matic, gas chromatographic, mass spectrometric, and radioimmunologic— 
for detecting and measuring these neuroactive compounds, their precursors, 
and their metabolic products. In addition, researchers are beginning to find 
ways to investigate in living animals and human beings the basic regulatory 
mechanisms that control neuroregulator functions such as synthesis, storage, 
release, receptor interaction, and metabolism. 

Advances in sample collection now enable monitoring of nearly all parts 
of the body, including the brain, while the subject moves about freely or 
undergoes controlled exposure to stressors or other behavioral circumstan¬ 
ces. Scientists have long associated blood catecholamine concentrations with 
stress responses, but only in the past few years have they been able to take 
small blood samples from freely moving human subjects and measure how 
these substances change during exposure to a stressor (Dimsdale and Moss, 
1980). In combination, animal and human studies should provide a wealth 
of new information about the effects of stress. 

A change in personal circumstances stimulates an appraisal of the change, 
usually automatically, but sometimes with conscious deliberation. Such ap¬ 
praisals may be freely translated into a set of questions of direct relevance 
to adaptation. What is it? What does it mean? What responses are possible? 
Is action required? If so, what action would be effective in meeting the 
challenge? Such questions, even if vaguely formulated, are answered in 
ways that produce coordinated metabolic and cardiovascular alterations that 
prepare the organism for action. The course of action is guided by the brain 
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functioning of nervous and endocrine systems in the adaptation of the whole 
organism to environmental conditions. Until recently, the brain and the 
endocrine glands were viewed largely as separate entities mediating quite 
different functions. The brain was thought mainly to mediate the organism’s 
relation to the environment through behavior—oriented to the external 
environment. The endocrine system was regarded mainly as regulating re¬ 
production, growth, and metabolism—oriented to the internal environment. 

A major reason for believing that behavior and the endocrine system 
must be independent involved the apparent physical isolation of the two 
systems. Several decades ago, it was known that there were no connecting 
nerves between the anterior pituitary and the rest of the brain. An important 
advance came with discovery of a “portal system,” a distinctively rich net¬ 
work of blood vessels that link the hypothalamus at the base of the brain 
with the pituitary gland located immediately beneath it. These blood vessels 
could, in principle, carry chemical messengers from brain to pituitary and 
thence to adrenals, gonads, thyroid, and elsewhere, thus influencing every 
tissue in the body. 

Geoffrey Harris (1955) showed that these vessels did indeed transmit 
brain substances that had potent effects on the pituitary, but the amounts 
were minute and their chemical compositions were unknown. To isolate, 
purify, and characterize each of these substances seemed almost impossible. 
In Hans Selye’s pioneering stress research laboratory in Montreal, Roger 
Guillemin and Andrew Schally began a major effort to meet this challenge. 
Later, they continued their work in separate laboratories elsewhere. With 
imaginative, painstaking, and extensive work, they discovered and precisely 
characterized several hypothalamic hormones that are produced in the brain 
and pass through the portal system to regulate the anterior pituitary. For 
this achievement, they shared a Nobel prize in 1977 (Guillemin, 1978; 
Schally, 1978). 

The basic insight of their discovery has to do with coordination of the 
body. The cells must “talk” to each other in some way. The molecular and 
cellular components must function as a whole, particularly in adapting to 
changes in life conditions. In this view, the brain and endocrine system are 
a functional unit in adaptation. Schally, Guillemin, and collaborators helped 
make this integration of the nervous and endocrine systems a major object 
of research. 

The research on hypothalamic hormones provided not only new insights 
but also better methods for peptide analysis. These new techniques, co¬ 
inciding with the discovery of receptors in the brain and other related 
advances, have led to a burst of neuropeptide research in the past few years. 
In addition to their intrinsic worth, the discoveries being made have major 


implications for clinical pharmacology and other therapies in the remainder 
of this century, based not only on the new technologies but also on a deeper 
understanding of adaptation. 

A particularly interesdng direction of neuroendocrine research has in¬ 
volved the elucidation of influences of higher brain centers via the hypo¬ 
thalamus on the anterior pituitary/adrenocortical system (Sowers, 1980). 
Attention has been centered chiefly on the limbic system. Several workers 
have shown that stimulation of some limbic areas with chronically implanted 
electrodes in awake mammals, including primates, can substantially increase 
or decrease the circulating concentrations of adrenal and other hormones. 
There is a growing body of information on the neural circuitry underlying 
influences on endocrine and autonomic responses of varying external and 
internal circumstances (Sawchenko and Swanson, 1981). 

Of special importance in stress responses are the hypothalamic-limbic- 
midbrain circuits (Usdin et al., 1980). They strongly affect the endocrine 
system and autonomic nervous system, and hence the cardiovascular, gas¬ 
trointestinal, and immune systems. Thus, they provide a physiological mech¬ 
anism through which psychosocial factors can affect the health of the body. 
But the details of the ways in which specific stressful situations contribute 
to cetain pathologies in specific individuals remain to be worked out. These 
circuits also are involved substantially in mediating adaptive functions of 
memory, appraisal, and motivational-emotional responses. Acting in concert 
with the greatly developed neocortex in human beings, they play a vital 
role in appraising the functional significance of ongoing events and thereby 
paving the way for adaptive responses. 

During the last three decades, significant progress has been made in 
understanding the role of the central nervous system in controlling normal 
cardiovascular function (Institute of Medicine, 1981; Solomon et al., 1981). 
This knowledge enhances appreciation of ways in which environmental or 
behavioral factors can contribute to disease. A wealth of evidence suggests 
that the origins of common cardiovascular diseases are multifactorial. Thus, 
the effects of stress on the pathogenesis of cardiovascular disorders must 
be viewed in the context of other metabolic or circulatory abnormalities 
that contribute to the disease process. Repeated, sustained, stressful ex¬ 
periences well may affect the cardiovascular system in such ways that some 
people—especially those genetically predisposed—develop high blood pres¬ 
sure (Shapiro et al., 1979). In this context, it is important to note that 
circulatory changes associated with alarm reactions to severe stressors re¬ 
semble those that accompany the development of experimental and human 
hypertension. This suggests, but does not prove, that stimuli that bring 
about the onset of hypertension have an effect on brain mechanisms that 
regulate cardiovascular function. Animal experiments and human clinical 



research increasingly point toward involvement of brain and behavior in a 
sizable fraction of cardiovascular diseases (Jenkins, 1976). Neuroendocrine 
responses under consideration here are pertinent to cardiovascular re¬ 
sponses under stress. These problems are considered further in Chapter 7. 

Because it controls the adrenal cortex, ACTH has been of special interest 
to stress researchers in recent years, as studies of it have become technically 
feasible. ACTH is present in many neurons in various brain regions. The 
work on “releasing factors” in the brain that led to the discovery of the 
hypothalamic hormones began several decades ago in the search for the 
ACTH-releasing factor, while trying to understand the psychobiology of 
stress. It is ironic that this hypothalamic hormone has been the most difficult 
to characterize chemically. Recently, there have been reports of the exact 
structure of a peptide that stimulates secretion of ACTH both in cultured 
anterior pituitary cells and in whole animals (Vale et al., 1981). The authors 
suggest that this molecule is likely to be a key signal in mediating and 
integrating an organism’s endocrine, visceral, and behavioral responses to 
stress. This hypothesis opens possibilities for clarifying the mechanisms of 
that stress response and for developing drugs to modify it. 

Of additional interest is the discovery that ACTH is closely linked to 
beta-endorphin, one of a family of recently discovered peptides that have 
actions resembling those of morphine or heroin (cf. Chapter 1). ACTH 
and beta-endorphin share a common precursor whose structure has very 
recently been established by use of recombinant DNA techniques. Thus, 
it may well be that ACTH and endorphins are secreted together under 
conditions appraised by a subject as dangerous. This suggests that they may 
mediate a closely related set of adaptive functions. Probably, they facilitate 
the organism’s ability to respond to stress, withstand pain, mobilize for 
action, and do what is necessary to cope with the challenge (Snyder, 1980; 
Bloom, 1981; Krieger and Martin, 1981). 


Biobehavioral Aspects of Stress 

Clinical observations and animal experiments have long suggested that in¬ 
tensely stressful experiences can have long-lasting effects on behavior. In 
some respects, people learn best when they are alert, attentive, and aroused. 
When severely threatened, they often learn indelibly to avoid a similar 
situation in the future. Such avoidance responses are crucial for survival. 
They are easy to learn and hard to forget (Hamburg, 1963). There is now 
evidence that hormones released into the blood during stress facilitate such 
learning and may have a role in chemical storage of memory (McGaugh et 
al., 1980). 

In one line of inquiry, it has been shown that an animal’s memory can 


be influenced by altering the activity of various neuroregulators. Memory 
can be impaired by inhibiting the synthesis of epinephrine and norepi¬ 
nephrine and improved by stimulating their secretion or injecting norepi¬ 
nephrine directly into the brain (McGaugh et al., 1980). Retention of newly 
learned responses can be influenced by peptide hormones and catechol¬ 
amines, as well as by drugs that affect hormone metabolism (de Wied and 
Bohus, 1979; Bloom, 1981; Iversen, 1981). These findings provide support 
for the view that processes associated with emotional responses modulate 
memory storage (Kety, 1970). 

Two peptides are of special interest in this context: ACTH and vaso¬ 
pressin, a stress-responsive hormone of the posterior pituitary (de Wied 
and Bohus, 1979). ACTH enhances avoidance learning and prolongs avoid¬ 
ance after the noxious stimulus has been removed. Moreover, an active 
molecular fragment of ACTH facilitates learning and remembering in some 
animal studies, although findings in human subjects are less clear. Vaso¬ 
pressin produces a long-term delay in extinction of avoidance responses 
that have been learned in stressful conditions. Recent neuroanatomical and 
neurochemical studies suggest that vasopressin interacts with norepineph¬ 
rine in the hypothalamus and limbic system to influence learning. In ad¬ 
dition, the effect of vasopressin on the peripheral autonomic nervous sys¬ 
tem, including its effects in elevating blood pressure, may also influence 
learning under stress. 

Converging evidence suggests that vasopressin and other neuropeptides 
act at both peripheral and central nervous system sites in an integrated 
fashion (Bloom, 1981; Iversen, 1981). Under stress, both central and pe¬ 
ripheral components of the nervous system, acting jointly with elements 
of the endocrine system, induce behavioral arousal and concomitant visceral 
arousal. Vasopressin, ACTH, and norepinephrine may all be involved, in 
the brain and elsewhere, to produce a coordinated physiological and be¬ 
havioral response. One aspect of this response is a central feature of human 
adaptation—learning how to deal with the problem in the future. 

Recent research has helped greatly to clarify the nature of receptors in 
the nervous and endocrine systems. Studies of receptor interactions of 
agonists and antagonists are uncovering the mechanisms of action of neu- 
roregulators in synaptic transmission. Conditions influencing receptor func¬ 
tion are being worked out, as are the consequences of a substance binding 
to a receptor. Both pre- and post-synaptic receptors are of intense interest. 
This research has direct implications for development of more effective 
drugs in treatment of cardiovascular disorders (Frishman, 1981). 

In this context, a line of inquiry of both basic and clinical interest involves 
the analysis of benzodiazepine receptors in the brain (Snyder, 1981). Several 
drugs of this class are useful clinically to stop seizures, to diminish anxiety, 



the great extent to which these drugs are prescribed in medical practice 
(Institute of Medicine, 1979; Solomon et al., 1979). A conservative estimate 
is that 8,000 tons of benzodiazepines were consumed in the United States 
in 1977. For some years, benzodiazepine antianxiety drugs have been the 
most widely prescribed of all drugs. Can a deeper understanding of the 
mechanism of action of such drugs clarify the psychobiology of anxiety and 
related stress responses? 

In the late 1970s, investigators discovered highly specific binding sites 
in the brain for benzodiazepines (Braestrup and Squire, 1978). Techniques 
developed earlier for opiate receptors were used to show that binding 
occurred with several benzodiazepines and that the binding sites were spe¬ 
cific for this class of drugs. Moreover, there was a close parallel between 
the binding affinity of different benzodiazepines and their therapeutic po¬ 
tencies. Further research has suggested a link between the anatomical dis¬ 
tribution of benzodiazepine receptors and the pharmacological effects of 
these drugs (Tallman et al., 1978). Particularly high concentrations are found 
in portions of the limbic system involved in regulation of emotional re¬ 
sponses. 

Behavioral, electrophysiological, pharmacological, and biochemical evi¬ 
dence now indicates that the benzodiazepines act at specific receptor sites 
differentially distributed in the brain (Tallman et al., 1978). The benzodi¬ 
azepine receptor interacts with a receptor for the major inhibitory neuror¬ 
egulator gamma-aminobutyric acid (GABA), enhancing its inhibitory prop¬ 
erties. These receptors also may interact with an endogenous benzodiazepine¬ 
like substance, but this has yet to be isolated. Recent research suggests that 
these receptors have two recognition sites: one for benzodiazepines and 
another for GABA. Their interaction is currently being analyzed. This work 
has stimulated the development of new measurement tools that are useful 
clinically and for basic research. The search for an endogenous antianxiety 
substance is a matter of great interest for fundamental behavioral biology 
and for clinical medicine. 


Individual Differences in Vulnerability to Stress 

Everyone is exposed to stressful experiences; yet for any noxious agent 
(biological or psychosocial), individuals can have markedly different re¬ 
sponses. Pertinent genetic and environmental influences are beginning to 
be understood, and studies of such factors will deserve attention in the 
years ahead, especially in view of the advances occurring in genetics. Ap¬ 
plications of these advances to human problems are increasing sharply. 


72 


Genetic Factors 


MAJOR DISORDERS AND CONDI 


Studies of how genetic factors affect element nf - 

experience require identification of the giesTnvoivL ^ “d 

reststance to particular dtseases and cond“ons R 

such genes wirh cnp„fir conditions. Research on interact 

Prevent ~ ^ >«« sharply f 

oftrhe^SlToth ab °“ h0W ^ °f stress altt 

times when synthesis cannot I^up^ 1 2^T , ^s Whether vT 

~ stress. Some cSZid! 

biochemical regulation of w“ reSP ° nd *° StreSS ' Genetica % deter 
olism could prove to be of ° f Corticosteroid r 

ences in brainco^cenufdonsof 05 biochem istry found , 

for some inbred strains of mi Se ™ onin an< ^ norepinephrine in the 
followed inveSns to Z "? (BarChas et 19 ”>- There 
genetically controlled changes ^sTmL?" , diffefences result 
Sponses to stress (Ciaranello WV) ^Ithoi^T^ Utilization ' ' 
done on these problems them ' ' A ho “ sh ,lttle research has yet 

affect aspects of thesTmt^ bdieve *“ ® enetic fa «°P 

might send the same number of ne hUS ’ posslble that two p, 
yet, because of a genetic differ ^ Impu ses t0 the adrenal me 

tarset organs ' mdl 

^ b= s z;: 

(Vogel and Motulskv 1979) So" r . esponses t0 stressful situai 

life stresses, be ^ ^ ° f ' 56 

anxiety, or elevated blood pressure A depfe r SSIVe tactions, inn 
partly from genetically determined a W ° f cllniCal dlS0rders 5 
cesses that must interact in corrml ^ tlons In normal biochemical 
as jeopardy to crucial human relafenSs.™* enVir0nmentai fact °rs < 

basis for investigation of the gen 

its consequences (Gershon et al 19 sn behavioraJ reactions to stress 
On perception of external and internal „• v reaCti ° ns ran « e from off 
of body tissues and brain function to h7^ “ mfluences ° n *e respor 
ost research in this area has focused n Prmones released during scr 

° CUSed 011 ^enal corticosteroids and Ci 


cholamines. Equally important, however, are the neuroregulators in the 
brain and in the peripheral nervous system that modulate stress responses. 

What is needed is the identification of genes responsible for observed 
differences. The effects on the stress response for each identified gene then 
must be investigated to establish which are regulatory and which are struc¬ 
tural. Genetic mapping of these variants can identify regulatory sites. Dy¬ 
namic processes such as enzyme induction or the modulation of receptor 
molecules also merit study. The systems should be examined in developing 
and in mature animals, because stress susceptibility changes during devel¬ 
opment. Research into major pathological mutations affecting the stress 
response systems of experimental animals deserves high priority; such stud¬ 
ies can provide useful animal models of specific human diseases. 

There is a great need for integration of genetic research with studies of 
environmentally caused variation in responses to stress. Individuals can 
respond to the same environmental variable quite differently, and the pat¬ 
terns of immediate and delayed responses to stressors also may differ mark¬ 
edly. 


Psychosocial Factors 

Another set of factors that affect vulnerability to stressful life experiences 
lies in the social environment (Rahe and Arthur, 1978). Epidemiological 
studies of varying design—using different populations, health outcome 
measures, and stress indicators—suggest that life events can increase the 
risk of a variety of disorders (Elliott and Eisdorfer, 1982). Studies of the 
effects on health of natural or man-made disasters suggest that about half 
of physically unharmed survivors experience an acute emotional, physical, 
or psychosomatic consequence; many suffer long-term changes in health. 
More common events such as bereavement, physical injury, or retirement 
also are associated with an increased risk for becoming ill. Illness rates are 
elevated among workers in jobs involving very high levels of workload, 
responsibility, and interpersonal or role conflicts. Community disintegra¬ 
tion, a lack of social supports, and the number of recent stressful events in 
an individual’s life also can affect health, productivity, and even life ex¬ 
pectancy. 

Physical disorders in which stressors have been implicated as risk factors 
include bronchial asthma, influenza, peptic ulcers, hypertension, hyperthy¬ 
roidism, and sudden cardiac death. Stressors also seem to be risk factors in 
the precipitation of such mental disorders as depression, schizophrenia, 
alcoholism, and drug abuse. This does not mean that stressful experience 
is the sole or even the primary cause of these disorders. Historically, simple 
cause-effect hypotheses of stress and disease have been prominent in stress 
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Stress, Coping, and Health 
Coping Tasks 

The individual in stressful circumstances needs to accomplish the following 
tasks: (1) contain distress within tolerable limits; (2) maintain self-esteem; 
(3) preserve interpersonal relationships; and (4) meet the conditions of the 
new situation. Behavior under stress tends to convert the unfamiliar to a 
familiar condition, thus making the environment predictable. Greater pre¬ 
dictability enhances the feasibility of making adaptive responses. These may 
be somatic, cognitive, emotional, interpersonal, or organizational, and they 
may proceed on various levels of awareness. Psychological preparation for 
stressful transitions offers some promise for preventing human suffering. 
For each of the four tasks mentioned above, multiple strategies can be 
employed at various levels of awareness. These strategies reflect not only 
the developmental history of the person but also the different circumstances 
surrounding each transitional situation, as well as cultural influences that 
indicate preference for certain strategies. Some are readily drawn from 
cultural prescriptions or institutional arrangements; others require much 
improvising by the individual. 


Individual Aspects of Coping Strategies 

Observational studies have been carried out in clinical and field settings 
where people must cope with very difficult questions of survival and physical 
impairment. For example, studies of badly burned patients and of patients 
with severe poliomyelitis (Hamburg et al., 1953; Visotsky et al., 1961; 
Friedman et al., 1963; Schoenberg et al., 1974) probed questions about 
the difficult and disturbing aspects of the adaptive problems faced by these 
severely ill patients and the psychological strategies such patients utilized 
in attempting to cope with these problems. 

The psychological threats of a nearly fatal injury or severe prolonged 
illness place patients in danger of being overwhelmed by emotional distress. 
Many patients at first tend to keep unpleasant thoughts and feelings out of 
awareness by minimizing painful stimuli through tight control of all emo¬ 
tions. The patient’s attitude is, in effect, “I will not think about any of these 
unpleasant things; if I cannot avoid them, I will not allow myself to have 
any feelings about them.” A few patients go so far as to deny any recognition 
of injury altogether. 

Short-term coping strategies usually are replaced by processes that help 
the individual face threatening implications and deal with them. Most pa¬ 
tients eventually face the actual conditions of their illness, seek information 
about the factors relevant to recovery, and assess probable long-term lim¬ 
itations (Hamburg and Adams, 1967). The time of transition from avoidance 



behavior to acceptance varies greatly from patient to patient—frc 
weeks to a much longer period. A variety of coping strategies, e. 
at every level of awareness, are used in making this transition. Th 
tance of close, emotionally supportive relationships during this t 
is manifested in many ways. In general, the effectiveness of coping 
is strongly related to feelings not only of being valued by signifies 
people but of being indispensable to them. 

Intermediate goals are typical and useful steps in trying to achiev 
term physical goal. They share certain features: (1) the time unit is j 
short term (weeks or months); (2) the goal is readily visible, t 
recognizable relation to existing capabilities; and (3) the goal is 
attainable. Attainment of such goals is intrinsically rewarding. Mosi 
undergo a series of successive approximations through which th 
tually face and accept the physical limitations that they would ha 
preferred to avoid. These approximations amount to a series of sri 
leading to ultimate recognition of a painful reality. With this re< 
usually comes heightened ability to adapt to the new situation a 
use of whatever potentialities it offers for dependable gratificat 
respect, and reliable relationships with significant other people. 

A few studies have followed severely injured patients and thei 
over several years (Andreasen et al., 1972). These studies indi 
master^' of profoundly stressful challenges ultimately can strengi 
sonal resourcefulness. Concern with the welfare of others, enhat 
darity in family relations, and renewed religious faith enter pre 
into follow-up accounts. Many handicapped patients take pridi 
rehabilitation, exercising for long hours and meticulously follow 
bilitation plans. As their strength improves, such patients immei 
selves in work, thus rebuilding self-esteem and distracting their o 
tion from intensely anxiety-provoking areas. 

Common, though not universal, patterns of effective coping 
peatedly been observed in natural settings of formidable difficulty 
and Kelly, 1980; Hamburg and Hamburg, 1980). Listed somew 
quential order in Table 3.1, they focus on the individual process o 
out a coping strategy’, or an interrelated set of strategies. These ob: 
reflect what people tend to do under stress, even if they do not 
The time scale usually is months. Usually, this sequence of ever 
observable within a year after onset of a major stressful transit 
basic theme has many specific variations. 


Social Aspects of Coping Strategies 

Much coping behavior involves individual improvizations to wo 
implicit strategy’ for mastering a set of difficult tasks; but it aim 


4. People under stress create expectations, hopeful if possible. 

5. People under stress will delineate manageable units, focusing on intermediate 
goals that are visible and probably reachable. 

6. People under stress rehearse task-specific behavior; they trend to practice 
in a safe situation. This often involves restoration of an affectionate, respectful 
relationship with a person who has previously been important in the person’s life. 

7. Task-specific behavior is then tested in relevant situations, preferably of no 
more than moderate risk. 

8. As new behavior patterns are tested, feedback is appraised for adequacy of 
performance and personal satisfaction. 

9- More than one approach is tried, often a predominant and subsidiary approach. 

10. In due course, commitment is made to a promising approach; it is pursued 
with vigor and persistence. 

11. Buffers are constructed against disappointment; contingency plans are made 
for the inevitable disappointments of living. 

SOURCE: Hamburg and Hamburg (1980). 


occurs in social context, and that context makes a difference. Under stress, 
the first response is often one of seeking affiliation. Established attachments 
are most highly valued under these conditions, but many other affiliations 
are useful. For really stressful experiences, almost any affiliation will help, 
at least transiently. With human anchorage, information seeking can proceed 
in a supportive context. Individuals tend to use such social contexts to: (1) 
clarify channels available; (2) guide priorities; (3) provide structured prep¬ 
aration; and (4) obtain specific prescriptions for behavior. 


Prevention Aspects of Coping Strategies 

In studies of people in life-threatening situations and other major transitions, 
observers have been impressed by the diversity of patterns of coping be¬ 
havior that prove to be useful to different persons and to the same person 
in different circumstances. Such observations suggest a certain durability in 
those patterns that prove personally rewarding. There is often a cumulative 
quality to the progression of coping sequences through different stresses 
over an extended time. Within a moderate range of severity, resolution of 
earlier disappointments tends to be helpful in coping with problems en- 
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countered later in life. So it is useful to view coping behavior in psychosocial 
transitions as complex skills acquired through long sequences of experi¬ 
ences, with considerable transfer of learning from one stressful episode to 
another. One contributory factor is the enhancement of self-esteem that 
tends to result from mastery of difficult and distressing experiences. In 
general, mastery tends to contribute to a sense of efficacy or resourcefulness, 
based partly on the development of specific skills and partly on confidence 
from dealing effectively with earlier similar situations. 

It should be feasible to use knowledge of tasks and strategies in a situation 
of major transition in ways that heighten the ability of many individuals to 
cope with difficult aspects of their experiences (Moos, 1976). Future re¬ 
search must identify useful strategies and determine how they relate to an 
individual’s available repertoire. 

Several attempts have been made to apply concepts of coping to disease 
prevention and health promotion. One direction of inquiry involves the 
10- to 15-year-old age group (Institute of Medicine, 1978). Early adoles¬ 
cence is an important and neglected phase of human development that 
lends itself to analysis in terms of developmental tasks and coping strategies. 
It is a phase during which drastic changes occur internally and externally 
at about the same time. Many adolescents are not prepared to cope with 
this conjunction of stressful events. It is also a time characterized by ex¬ 
ploratory behavior, including the use of intoxicating substances, cigarettes, 
and vehicles (cf. Chapter 14). One approach to preparing adolescents to 
cope uses peer counseling in junior and senior high schools; this approach 
rests on an analysis of developmental tasks and coping strategies (Hamburg 
and Hamburg, 1975). Relying on the credibility of peers in adolescence, 
such programs train students to help other students. This may be done by 
clarifying the tasks and available strategies in a particular social setting, by 
providing information on basic processes of interpersonal relationships, and 
by providing continuing supervision to the student counselors. The ap¬ 
proach has been employed successfully, for example, in prevention of heavy 
smoking (cf. Chapter 5). 

Enough experience has accumulated for careful innovations with system¬ 
atic assessment at predictable major transitions for every age group. In 
essence, this involves anticipating drastic changes in life experience and 
helping individuals prepare for them. To be effective, preparation must 
entail accurate information from credible sources in a way that is personally 
meaningful. Moreover, such information is most likely to be applied if there 
is opportunity first to test and try its utility in relative safety and then 
gradually to apply it in less structured settings that still provide feedback 
to the individual of imnrnv'Prl 


Decision Making in Stressful Health-Related Circumstances 

One fruitful line of inquiry places adaptive behavior in the context of 
decision making and problem solving. Health-related decisions usually re¬ 
quire a conflict of motivations, often in the face of incomplete or unclear 
choices. Decisions about treatment of illness often involve acceptance of 
short-term losses such as the physical discomforts of surgery in order to 
attain the long-term goal of counteracting a structural defect or a disease. 
Decisions are particularly threatening when all available alternatives present 
severe anticipated losses and uncertain expected gains. 


Patterns of Decision Making 

Janis and Mann (1977) describe five basic patterns of coping with realistic 
threats (Table 3.2). These patterns were derived from an analysis of the 
research literature on how people react to emergency warnings and public 
health messages that urge protective actions. The first two patterns may 
save time and emotional distress, but they often are inadequate for a crucial 
choice. Similarly, defensive avoidance and hypervigilance can be adaptive, 
but they are more often inadequate if the problem involves serious threats 
over a long period of time. Consequently, all four tend to be defective 
decision-making modes. The fifth pattern, vigilance, may be maladaptive if 
danger is imminent and an immediate response is required but usually leads 
to valid decisions if time is available. 


TABLE 3.2 Patterns of Coping with Realistic Threats 

Unconflicted Persistence The decision maker complacently carries on with established 
behavior, ignoring information about the risk of losses. 

Unconflicted Change The decision maker uncritically adopts a new course of salient 
or strongly recommended action. 

Defensive Avoidance The decision maker avoids conflict by delaying, shifting 
responsibility to someone else or constructing wishful rationalizations that bolster 
one attractive option while ignoring others. 

Hypervigilance The decision maker searches frantically for a way out of the dilemma 
and hastily adopts one course of action that seems to promise immediate relief, 
giving little consideration to the consequences of that action. 

Vigilance The decision maker searches carefully for relevant information and appraises 
options deliberately before making a choice. 


SOURCE: Janis and Mann (1977). 
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lportance of Perceived Control 

le tendency to deal actively with environmental conditions and threat- 
ing events is a fundamental aspect of human adaptability. A promising 
e of inquiry recently has related this tendency to health in novel ways 
the form of perceived control O an is and Rodin, 1979). 

A personal sense of control entails expectations of having the power and 
iportunity to select preferred goals and means of gaining those goals, 
irceived control also refers to a belief that the individual’s actions will 
duence valued outcomes. Perceived control is important for health-rel- 
ant behavior because strong social constraints and physical restrictions 
id to increase psychological stress, whereas adequate control tends to 
hance coping skills. Control processes also are important in achieving 
mmitment to health-enhancing behavior patterns. In the research liter- 
are on actual and perceived control over present or impending harm, two 
rections of stress reduction emerge: self-regulated administration, which 
sters control, is personally rewarding and encouraging; a sense of control 
the face of uncertain threats leads to increased predictability and hence 
ore effective action. 

Some serious problems in caring for the elderly are examined elsewhere 
this report (Chapter 11). One application of control-oriented coping is 
special interest in that population (Langer and Rodin 1976; Rodin, 1980). 
field study used an intervention to encourage elderly nursing home 
idents to make a greater number of choices and feel more in control of 
y-to-day events. The study attempted to determine whether the decline 
health, alertness, and activity that so often occurs among the aged in 
irsing homes could in this way be ameliorated. Residents in the study 
up became more active and reported feeling less unhappy than did 
embers of the comparison group, who were encouraged to assume that 
staff would care for them. Patients given responsibility for making their 
vn decisions also were significantly more alert and involved in many 
fferent kinds of activities, especially social activities. A physician’s “blind” 
aluations of patient medical records showed that, during the six months 
:er the intervention, the experimental group had significantly greater 
iprovement in health than did the comparison group. The difference 
:tween the groups was apparent even in terms of death rates during the 
1 months after the original intervention: 15 percent in the intervention 
oup died, as compared with 30 percent in the control group. 

Similar interventions, enhancing the sense of personal control by pro- 
ding adequate information and freedom for informed choices, may be 
iplicable to other problems in the years ahead. The approach might be 
ed to improve adherence to proven therapeutic or preventive plans. 
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Feelings of personal responsibility are especially relevant to long-term reg¬ 
imens that are not easily monitored, for example, antihypertensive drugs. 


Coping and Learning 

Effective coping strategies often are described as actions that eliminate, 
modify, or avoid problem situations (White and Watt, 1981). On reflection, 
this clearly implies complex learning processes. Earlier in this chapter, basic 
processes of avoidance learning were mentioned in the context of advances 
in neuroendocrinology, but human beings draw on the full range of learning 
capabilities for adaptation. 

There is a long tradition of research on learning, including problem 
solving (Hilgard and Bower, 1975; Estes et al., 1981). A principal direction 
of the field of psychology since its inception as a science has been to 
understand basic processes of learning and their application. In recent years, 
a theory has emerged that emphasizes the social context of human learning 
(Bandura, 1977a). For example, fundamental elements of conditioning oc¬ 
cur in a social context that strongly influences the shaping of behavior 
through experience. This theory is a balanced synthesis of cognitive psy¬ 
chology and behavior modification—both areas in which much progress has 
been made. It draws on experimentally verified principles of learning to 
describe in detail how a set of social and personal competences could 
develop out of the social conditions within which the learning occurs. It 
also deals explicitly with application of these principles to problems of 
health. 

Much human learning occurs through observing another person making 
skilled responses, for example, driving a car in a way that avoids accidents. 
The sequence of observation/initiation/practice is a major pathway to learn¬ 
ing in nonhuman primates such as chimpanzees and is greatly enriched in 
humans, especially by the use of language. Experiments employing the 
imitation of a human model by children have confirmed this pattern of 
learning. So too have systematic, quantitative studies of health-relevant 
behavior change in adults. The use of learning principles and technologies 
to help children and adolescents acquire coping skills has emerged in recent 
years as a promising line of inquiry (Bandura, 1977b). 

The potential uses of principles of cognitive problem solving for health¬ 
relevant behavior change is of considerable interest in medicine and public 
health. Therapeutic and preventive procedures often require changes in 
behavior in order to be effective. The question of patient adherence to 
treatment and prevention regimens, for example, may be approached from 
a problem-solving perspective (Benfari et al., 1981). In one study, only 
about half of the patients on long-term medication regimens were adherent 
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(Sackett and Haynes, 1976). Individualized approaches may be necessary, 
because some patients are totally nonadherent and others are partially ad¬ 
herent. A substantial amount of research has been done on factors relevant 
to adherence, and insights on this pervasive problem are emerging (cf. 
Chapter 16). 

Abilities to deal with stressful life events have been related in recent 
research to personal qualities of willingness to face challenge, internal locus 
of control, and commitment to the task at hand (Kahn, 1981). Why these 
abilities develop in some individuals but not others needs further study, as 
do ways of implementing such processes in people who lack them. 

The formulation of maladaptive coping behaviors and their underlying 
cognitive processes should be studied in relation to sociocultural influences. 
For example, cigarette smoking, excessive use of alcohol, and drug abuse 
may be socially induced, especially by peer group pressures. Social isolation 
has a profoundly adverse effect on health (Berkman and Syme, 1979), 
although some individuals cope effectively with social isolation (Berkman, 
1981). How does this occur? Migrants from other cultures or from rural 
to urban settings are especially at risk, because they must cope with drastic 
changes in psychosocial and cultural modes (Berkman, 1981). 

Adaptive behaviors also may be socially induced, and intimate social 
relationships such as with a spouse can promote coping ability and favorably 
influence cognition of stressful events (Brown, 1981). Social influences on 
health are being studied effectively by social network indices (Berkman, 
1981). Application of such techniques to doctor-patient relationships may 
help to enhance the efficacy of future therapeutic and preventive efforts. 


Conclusions 

On the whole, determining how individuals attempt to cope with stress has 
been a neglected area of great potential importance. In years to come, 
better understanding of human coping behavior can be useful in improving 
treatment and preventive interventions. The promise of such interventions 
is clearest with respect to mental health but is directly relevant to general 
health. Failure of coping to reduce stress can contribute to physical illness, 
and coping efforts that harm health, including smoking, alcohol use, and 
risky driving, weigh heavily in the burden of illness. 

Further application of basic learning principles such as operant condi¬ 
tioning, cognitive problem solving, and social learning to the highly practical 
problems of coping with stressful life experiences is a line of inquiry well 
worth pursuing in years to come. At least partly in the context of stress 
research, there have been major advances both in the biological sciences 
and in the behavioral sciences. These advances now can help to solve stress 
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Alcoholism, Alcohol 
Abuse, and Health 


As detailed in Chapter 2, an estimated 13 million people in the Ur 
States misuse alcohol, and about 50,000 to 200,000 die each year of alee 
related illness, accidents, and violence. Alcohol contributes to pancrea 
brain and liver damage, several types of cancer, cardiac myopathy, 
physical and mental abnormalities in the children of alcoholic women, 
haps half of the 55,000 motor vehicle deaths each year and 10 to 30 per 
of vehicular injuries are related to alcohol. There also are injuries i 
fires, other accidents, and violence. The total direct and indirect cos 
alcohol abuse have been estimated to be $43 billion for 1975.* Be^ 
these are such costs as family disruption that are even more difficu 
quantitate (National Institute on Alcoholism and Alcohol Abuse, 197 
There has been a worldwide trend toward increased per capita 
sumption of alcohol and a parallel increase in the use of other m 
modifying substances. These trends, coupled with a shift in lifestyle 
makes it more likely that an individual will drink at times of signif 
demand on psychomotor and cognitive skills, suggest a need for ti 
research on the use of alcohol and the effects of that use (Straus, 198 
Recognition of the physical, emotional, and economic costs of alcoht 
and alcohol abuse led to the establishment in the United States oJ 
National Institute on Alcohol Abuse and Alcoholism in 1971, in pa 


here is nut complete agreement on this aggregate cost figure. There are reasons to b 

T.Z! 1 <, '' eresnmates some component costs and underestimates others (Institute of Mec 
iTHO, Moore and Gerstein, 1981). 
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support and stimulate research into the extent, etiology, prevention, and 
treatment of alcohol-related problems. Alcohol abuse and related problems 
have biological, psychological, and social dimensions; no single discipline 
or research approach explains the progression toward abuse and its con¬ 
sequent problems. Many questions remain, but a number of promising lines 
of inquiry have been identified. 

Recently, the Institute of Medicine (1980) completed the study Alcohol¬ 
ism, Alcohol Abuse, and Related Problems: Opportunities for Research , which 
identified areas of research of particular promise over the next five years. 
Research opportunities were assessed across she areas: biochemical and 
genetic, neuropharmacological, clinical and epidemiological, psychosocial, 
prevention, and treatment. Another survey of some research opportunities 
relating to alcohol was done at a workshop held in conjunction with the 
conference Health, Behavior, and Aging as part of the Health and Behavior 
project (Parron et al., 1981). The Institute of Medicine (1981) conference 
Health Promotion and the Mass Media was another valuable resource: alcohol 
advertising and the portrayal of drinking-related behaviors in prime-time 
television programs were considered as special focus topics of the confer¬ 
ence. 

Prominent among the recurrent themes at these Institute of Medicine 
activities was the interaction of extrinsic influences with factors unique to 
an individual in the etiology of problem drinking and associated adverse 
health effects. An individual’s physiological predispositions are shaped by 
and continue to interact with psychosocial influences from family, school, 
work place, community, and other social institutions. In each case, a given 
factor places an individual at greater or lesser risk and alters that person’s 
susceptibility to the sum of interacting risks. No single cause of alcohol 
abuse or particular clinical complications from its abuse has been found, or 
indeed is ever likely to be found. 

The importance of combining the questions, methodologies, and insights 
of various biobehavioral science disciplines also was emphasized. The phe¬ 
nomenon of intoxication is a case in point. It has both physiological and 
cultural dimensions, and personal beliefs about the effects of alcohol can 
modify its pharmacological effects. Thus, continued basic research in the 
biomedical and psychosocial sciences, as well as research combining these 
two lines of inquiry, should help to provide knowledge needed to design 
more effective and appropriately targeted prevention and therapy programs. 


Genetic Risk 

Sons of alcoholics are twice as likely as others to become alcoholics. Because 
parents provide both social environment and genetic endowment, it is nec- 


an alcoholism rate that is about the same as that for males raised by 
own alcoholic parents. Also, identical twins have greater concordanci 
alcoholism than do fraternal twins. These data, together with clear-cui 
dence from animal studies of genetic components to the response to alci 
are sufficiently persuasive to stimulate a search for a specific gene or < 
bination of genes that place an individual at higher-than-average ri; 
alcoholism (Goodwin, 1971; Goodwin et al., 1974; Reed, 1977). 

The search for genetic markers of predisposition to alcoholism ha 
cused mainly on biochemical and physiological differences between 
holies and nonalcoholics. Studies of the enzymes and pathways of ale 
metabolism, the structure and composition of membranes, and chang 
neurotransmitters and their receptors may offer insights into apparen 
ferential susceptibilities and their possible genetic basis. Alcoholics a: 
obvious study group, but continuing abuse of alcohol may produce el 
such as malnutrition that obscure significant biochemical differences. T 
fore, other study populations are needed. Children and first-degree rek 
of alcoholics and some tribes of American Indians with high or lov 
quencies of abuse may be appropriate (Institute of Medicine, 1980). 
cases, attention to possible confounding effects of cigarette smoking 
other drug use is vital. Characterization of genetic influences would 
facilitate research on environmental factors that promote or deter d 
opment of alcohol-related problems in predisposed individuals. 

Just as persons in the general population vary in their responses to ale 
alcoholics show diversity in developing clinical problems such as ciri 
of the liver. These differences also may depend on genetic predispos 
and biochemical/genetic studies similar to those mentioned above i 
elucidate factors underlying the diversity of clinical expressions of ale 
related health problems (Institute of Medicine, 1980). 

Psychosocial Risk 

Although twin studies indicate a possible genetic component of alcohc 
they support the importance of nongenetic factors, because not all ide 
twins are concordant for the disorder. Nonconcordant identical twin 
successful children in alcoholic families are especially interesting for 
of psychosocial risk factors. The relationships among the stress of life o' 
social supports, and various styles of coping, either on the family let 
t e in ividual level, are a rich area for research. For example, what a 
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styles are likely to be learned or transmitted within families, considering 
both promotors and deterrents of alcoholism? Research also should be 
encouraged on the formative factors for successful outcomes in children of 
alcoholic parents. 

Alcoholism is less frequent in populations in which drinking customs, 
values, and sanctions are well known, agreed to by all, and consistent with 
the rest of the culture. Research on socialization, family dynamics, and 
parenting reveals that basic attitudes and values start developing early in 
life and are directly related to the way a parent behaves with a child (Sears 
et al., 1957; Stolz, 1967; Parron, 1979). What drinking means to someone 
is largely a function of the social expectations that are shared with other 
members of the person’s current peer group. Thus, of what significance are 
social norms and group pressures as factors that motivate individuals to 
drink beyond comfortable capacities? Many sociological factors contribute 
to self-regulation of alcohol intake and to self-medication with alcohol, for 
example, as an antidote for depression (more in men than women) or for 
sleep disorders. 

Age Groups of Special Interest 

Adolescents 

Young adolescents (10-15 years old) are an important high-risk group. 
Recent surveys report that drinking patterns among young people (10-15) 
have changed markedly over the past generation. A greater percentage of 
them drink, they have their first drinking experience earlier, they drink 
larger quantities, and they report more frequent intoxications (Rachal et 
al., 1975; Fishburne et al., 1980). Although girls still drink less than do 
boys, the percentage who drink and who report intoxication has increased 
more rapidly for girls than for boys (Wechsler and McFadden, 1976). Similar 
patterns obtain for cigarette smoking (National Institute of Education, 1979). 
Because of the overlap among problems related to alcohol, abuse of other 
drugs, cigarette smoking, and mental disorders, coordinated research efforts 
addressing parental behavior, cognitive development, and risk-taking be¬ 
haviors in young adolescents are likely to be fruitful (Hamburg, 1979; 
McAlister, 1979). Among factors that can influence the quality of adolescent 
assessments of personal risk are: (1) understanding and believing outcomes, 
(2) having an immediate time perspective, (3) being influenced by peers or 
significant others, and (4) having a sense of personal worth. Insight into 
influences on these factors can be important to efforts to promote adolescent 
health by reducing the need for drinking alcohol or engaging in other risky 
behavior. 
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MAJOR DISORDERS AND CONDITIONS 


Normal individuals differ considerably in their rates of cognitive, affec¬ 
tive, neuroendocrine, skeletal, and genital development. Interrelationships 
among these and implications for health of variations in developmental rates 
should be elucidated. Research on the cognitive development of young 
adolescents and its relation to other behaviors is directly relevant to alco¬ 
holism. For example, adolescents under 15 are relatively poor at using 
symbols, making valid generalizations, and objectively processing infor¬ 
mation (Karplus et al., 1975; Hurd, 1978). Surveys indicate that they sys¬ 
tematically overestimate the prevalence of certain behaviors in peers. Thus, 
one study found that, when the actual rate of smoking in a school was 15 
percent, most students estimated the rate to be over 80 percent (Fishbein, 
1977). Consistent overgeneralization may help explain the powerful impact 
of peer and media influences on young adolescents. Even when more ab¬ 
stract levels of cognitive functioning develop, there is a strong tendency 
for reversion to concrete information processing at times of stress and 
anxiety. 

Research also is needed on the apparent egocentrism of adolescence. 
This cognitive stance has been reported to reach a peak in early adolescence 
(Elkind, 1967). Egocentrism appears to underlie a “here and now” time 
perspective in which long-term consequences and future happenings have 
little impact. It may also explain ideas of invulnerability that allow young 
adolescents to persuade themselves that they can safely take a known risk. 
When this immediate time perspective and sense of invulnerability are 
coupled with failure to understand laws of probability and to make accurate 
estimates, young adolescents may be especially likely to engage in unpro¬ 
tected sexual encounters, to use drugs, and to use alcohol with a false sense 
of confidence. It may be that teenagers convince themselves that “it won’t 
happen to me”; that adverse consequences will occur much later, so “no 
need to worry now”; and that reversibility is possible, therefore, “I can stop 
whenever I want to.” This is an important area for study. In addition, 
research on exploratory behaviors and factors that help make those behav¬ 
iors permanent in some young people but not in others may be crucial for 
developing effective prevention programs. 

Because of its importance to their behavior, it is particularly vital for 
young adolescents to learn to resist peer pressure. Research should continue 
on ways to teach young people how to resist peer pressure under a variety 
of conditions and on positive uses of peer pressure. Social support networks 
are tremendously important, and much work is needed on ways to strengthen 
and restructure such networks. Adding to the difficulties in preventing 
alcohol abuse and other destructive behavior is the increase in the effective 
length of adolescence. Physical maturation now occurs earlier than it did a 
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few generations ago, and the period of social dependency now is prolonged 
to the late teens or early twenties. In the face of these realities, building a 
sense of worth in young adolescents that will remain through the 10 or 
more years of dependency and form a solid foundation for responsible 
maturity remains a major problem. 

Adolescent risk assessment of alcohol use offers an instructive vignette. 
Understanding factors that influence such assessments is crucial to devel¬ 
oping effective interventions for prevention, early detection, and treatment 
of alcohol abuse. Much more needs to be learned about alcoholism, and 
this knowledge needs to be transmitted in a manner that can be used 
effectively to improve the quality of risk assessment by all persons, adults 
and adolescents. 


The Elderly ^ 

Interest in research on alcohol-related problems among the elderly is grow- ; ’ 

ing, partly because of the increasing numbers and proportion of elderly j : 

persons in the population of the United States (cf. Chapter 11). In addition, j ; 

study of the impact on drinking behavior of the physiological changes and > 

often abrupt changes in life situations experienced by the elderly may yield 
new insights. i' 

At a given blood alcohol concentration, the elderly appear to be less i' 

aware than younger persons of changes in cognitive and psychomotor ability. 

This blunting of the perceived effect may help to explain why some elderly 
people stop drinking and others drink more: perhaps the former abandon 
a no-longer-effective action and the latter try to recapture desired effects. 

Studies of these phenomena could provide important clues to major de- H 

terminants of drinking patterns. J 

Many other fruitful areas of inquiry, focusing on responses to stress, sleep i 

disorders, the interaction of alcohol with medications, the importance of a 

alcohol for socialization, and the efficacy of treatment modalities, were j 

identified in the Institute of Medicine studies (Institute of Medicine, 1980; A 

Parron et al., 1981). j 


Biochemical Effects of Special Interest 

Alcohol abuse combines high toxicity with long-term exposure. Better 
knowledge of the intermediate steps from exposure to disease should aid 
in the design of therapeutic and preventive interventions. 
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Membranes 

Among rhe most promising lines of inquiry are studies of the effects on 
cell membranes of acute and chronic alcohol consumption (Institute of 
Medicine, 1980). Alcohol alters membrane fluidity, chemical composition 
(lipids and proteins), and function (transport and membrane-bound enzyme 
activity) (Chin et al., 1978; Johnson et al., 1979; Kalant et al., 1979). Chronic 
exposure to alcohol alters membrane structure and function in such a way 
that some of the structure and function effects typical of acute exposure to 
alcohol are altered; this may be significant to the tolerance and dependence 
that are characteristic of alcoholism (Curran and Seeman, 1977). 

The implications and potential applications of this reseach are far-reach¬ 
ing. Studies of the chemical, physical, biochemical, and electrophysiological 
parameters of membranes, especially neuronal membranes, in animals, iso¬ 
lated cells, and cell cultures may suggest candidates for genetic markers of 
persons especially susceptible to becoming alcoholics or developing adverse 
effects from alcohol abuse. The research also may provide a useful assay 
for studying sobering or antiaddiction agents. 


Neuropharmacology 

Studies of neurotransmitters and their receptors, as influenced by both 
acute and chronic consumption of alcohol, also show promise for the near 
future (Institute of Medicine, 1980). Improved methods for detecting and 
quantitating minute amounts of biological substances have revealed many 
previously unsuspected neuroregulators in the past decade (cf. Chapter 9). 
Similar advances have greatly facilitated measurements of specific neuro¬ 
regulator concentration, localization, and turnover and have enhanced 
understanding of the role of receptors in membranes. 

Membrane changes in target organ cells may be highly relevant to the 
pathogenesis of disorders associated with alcohol abuse. In addition, the 
hypothalamus regulates the secretion of pituitary hormones that in turn 
regulate hormone secretion by peripheral glands. Alcohol-induced distur¬ 
bances in hormone balance via the hypothalamus may underlie some clinical 
and behavioral problems associated with abuse. Thus, studies of brain func¬ 
tion hold long-range promise not only for understanding the behavioral 
effects of alcohol but also for preventing or treating clinical disorders such 
as liver cirrhosis, pancreatitis, and oral cavity cancers that are associated 
with chronic excessive consumption of alcohol. 

The neuroendocrine effects of alcohol, with potential impact on every 
organ system, have received little attention. Research in that area holds 
promise for understanding and dealing both with long-term biomedical 
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:ompIications and with acute behavioral effects (Cicero, in press). Of special 
nterest would be studies of neuroendocrine, neurochemical, and neuro¬ 
physiological mechanisms of tolerance and dependence. Brain reinforce- 
nent that leads to alcoholism brings together psychological and biochemical 
nechanisms; coordinated research efforts are most likely to make progress. 


Metabolism of Alcohol 

study of the enzymes important in the metabolism of alcohol may be 
•elevant to both biomedical and behavioral effects of alcohol consumption, 
several enzymes (alcohol dehydrogenase [ADH], microsomal ethanol ox- 
dizing system, and catalase) are known to accept alcohol as a substrate. 
Mcohol dehydrogenase is probably the major enzyme for oxidation of 
ilcohol, but the physiological significance and the relative roles of other 
mzymes and of particular forms of ADH are not fully resolved (Li, 1977; 
rdarada et al., 1980). This is a research area of importance, because the 
pxidation of alcohol or the induction, activation, or inhibition of these 
snzymes by alcohol potentially could lead to a cascade of effects, such as 
titered redox potential in the cell or altered ability to oxidize steroids or 
Dther hormones (Higgins, 1979). Metabolites of alcohol such as acetalde- 
lyde might react to form neuroregulator analogues of importance in the 
pehavioral effects of alcohol (Cohen, 1976). Some individuals and ethnic 
groups have variants of these enzymes, called isozymes, that may be markers 
pf genetic predisposition to alcohol abuse or one of the clinical complications 
pf that abuse. 


screening Tests 

Reliable, sensitive, and accurate screening tests are needed for early signs 
pf alcohol abuse. Most available screens have been developed and validated 
: or alcoholics. It may be possible to modify some existing psychological 
ind biochemical tests developed to identify individuals at high risk for abuse 
pefore drinking problems have appeared. People identified to be at high 
risk would be priority targets for such preventive interventions as education 
md counseling. It seems likely that interventions will have greater success 
f they can be applied early. 

The work place has emerged as a major and effective focal point for 
prevention and treatment programs. Early programs were directed toward 
.dentifying and treating alcoholism; more recently, the trend has been to¬ 
ward a “troubled-employee” approach (Schramm, 1977). Employees with 
problems of whatever origin are identified by a drop in the quality of their 
performance on the job or by patterns of absenteeism; after consultation 



work place, as appropriate. Some work place programs report success” 
rates of up to 60 percent, which is rather high compared with those of 
other treatment programs (Von Wiegand, 1972). This is, however, con¬ 
sistent with the generally better prognosis with any treatment approach for 
those who are employed as opposed to those who are not. 

Research questions of interest include the benefits of a narrow focus on 
alcohol-related problems compared with a broader troubled-employee ap¬ 
proach. With increasing numbers of women in the work place, it also would 
be timely to determine whether these programs serve men and women 
equally effectively. 


Altering Patterns of Drinking 

Drinking behavior does not remain constant, but determinants of change 
are poorly understood. The natural history of alcohol-related problems 
deserves careful study. Spontaneous remission, for example, occurs, but 
study of its frequency and “triggers” is needed. What conflicts, supports, 
and environmental changes are associated with alterations in drinking pat¬ 
terns? Does the individual learn other, better coping mechanisms, or have 
other maladaptive behaviors been substituted for drinking? 

Some studies have looked for good predictors of success in a treatment 
program, but how well this correlates with characteristics of “spontaneous” 
remitters is unknown. Given that only a minority of alcoholics seek treat¬ 
ment and that only about one third of those who are treated obtain long¬ 
term control over their drinking, study of the determinants of remission 
merits greater attention. 

Some insight into ways to alter patterns of drinking and the behaviors 
associated with drinking may be gained from the research on methods for 
helping individuals (or groups) by means of mass media, for example, to 
change such health-relevant behaviors as diet and cigarette smoking (cf. 
Chapter 15). Existing studies have focused on cardiovascular risk, but those 
protocols may productively be modified, expanded, or copied by alcohol 
researchers. 

Further insights also may be provided by an international perspective. 
Clues to understanding the etiology of problem drinking or the potential 
effect on drinking behavior of public policies may be found in comparisons 
of experiences among different countries. 
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Of ail the major risk factors for serious illness, disability, and premature 
death in the United States, smoking may be the most important preventable 
one (U.S. Public Health Service, 19' 7 9). There is convincing evidence that 
amount of smoking correlates closely with increased risk of lung cancer 
and coronary' heart disease. In 1975, the effects of smoking accounted for 
$5 to S8 billion in health care costs, including 10 percent of all hospital 
costs (Rice et al., 197" 7 ). Information about adverse effects of smoking has 
been public knowledge for more than 15 years; yet many people continue 
to smoke, and a large number of teenagers and young adults still are taking 
up the habit. As part of the Health and Behavior project, the Institute of 
Medicine (1980) held the conference Smoking and Behavior in September 
1979- Participants examined contributions of the biobehavioral sciences to 
explaining why smoking is such an attractive and intractable behavior; they 
also identified promising directions for research on initiation, development, 
maintenance, and quitting of the smoking habit. 


Prevention 

The tenacity of the smoking habit causes most experts to concur that pre¬ 
venting the initiation of smoking is preferable to getting people to quit. 
Most people begin smoking in adolescence and early adulthood. Despite 
the widespread publicity about the dangers, some 4,000 youngsters in the 
United States each day begin smoking for the first time. Encouragingly, 
overall rates of teenage smoking declined between 19 7 4 and 1979 (National 
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Center of Health Statistics, 1979) and current data reflect a continuing 
decline. However, rates for women age 17-24 rose during that time and 
now exceed those for young men (U.S. Department of Health and Human 
Services, 1980). Of particular concern is the observation that teenagers who 
smoke more than a few casual cigarettes are at tremendous risk of escalating 
to regular smoking (National Institute on Drug Abuse, 1979). Factors that 
encourage smoking initiation and adoption urgently need to be identified, 
as do methods for preventing such behaviors. 

What distinguishes the 20 percent of 17- and 18-year-olds in the United 
States who smoke from the 80 percent who do not? Several factors are 
associated with an increased risk of cigarette smoking, including a high 
propensity for aggressiveness and risk taking early in life, stresses of puberty, 
parents and siblings who smoke, peer pressure to smoke, parental accep¬ 
tance of a child’s smoking, and messages in the mass media (Evans et al., 
1978). By the seventh grade, nearly all children now are aware that smoking 
is dangerous; yet, for some, fear of adverse consequences is insufficient to 
prevent smoking adoption. For example, if both an older sibling and a 
parent smoke, a child is four times more likely to smoke than if no one in 
the family uses cigarettes. Furthermore, the incidence of smoking is much 
greater in junior high schools attached to senior high schools than in those 
physically separate from one. Other variables include low self-esteem, social 
anxiety, and poor social skills. One potential influence on smoking adoption 
that merits more study is the impact of low-tar, low-nicotine cigarettes. 
Such cigarettes may produce fewer unpleasant effects in first users than do 
stronger brands. If so, their widespread use may have removed a major 
barrier against smoking. Research on risk factors is vital to prevention 
efforts, because it highlights those factors most central to inducing young 
people to try smoking their first few cigarettes. 

Several learning theories are useful in designing effective smoking pre¬ 
vention campaigns. Social learning theory (Bandura, 1977) helps to explain 
when onset of smoking is likely to occur. Both personal and social expec¬ 
tations may be important. If an adolescent expects to win friends but has 
not done so, low self-esteem may interact with social expectations to pro¬ 
mote the use of cigarettes. In contrast, a teenager with many friends and 
high self-esteem is less likely to adopt smoking, even with social pressures 
to do so. This theory suggests that one prevention method could be to help 
adolescents increase their self-esteem. Cognitive models (McGuire, 1974) 
suggest that it may be possible to design verbal “inoculations” against the 
influence of persuasive communications. d thus helD teenaee s resist 


ing, such as increased heart rate, rather than long-term dangers like lung 
cancer. Two-year follow-up studies indicate that the incidence of smoking 
adoption among students exposed to such programs is about half that of 
controls (Telch et al., in press), suggesting that they at least can delay the 
onset of smoking and may prevent its occurrence altogether for many young 
people. 

A major deterrent to prevention research is the lack of cheap, reliable, 
and sensitive ways to determine who has been smoking and how much. 
Most studies rely on self-reporting, which can be affected by such factors 
as the way in which questions are asked or the circumstances of reporting. 
A number of biological measures have been used; all have serious limitations 
(Institute of Medicine, 1980). This is an instance in which behavioral re¬ 
search could be enhanced by a contribution from the biological sciences. 

Also of importance are potential interactions among cigarette smoking 
and other forms of teenage risk taking, including alcohol intake, drug use, 
reckless driving, and premarital sex. These various behaviors usually are of 
interest to different types of investigators and funding sources. Little in¬ 
formation is available about common themes and significant overlaps among 
populations at risk. A more unified approach to considering risky behavior 
could be very informative. 

Maintenance 

Of everyone in the United States regularly smoking cigarettes, approxi¬ 
mately 60 percent have tried to quit at some time; another 30 percent 
would like to quit. Of an estimated 30 million smokers in the United States 
each year who attempt to stop smoking, only about 3 million achieve long¬ 
term abstinence (National Center of Health Statistics, 1979). A better 
understanding of this powerful and persistent addiction to cigarette smoking 
would be invaluable in efforts to combat it. Obtaining such knowledge 
requires collaboration between the biological and behavioral sciences. 

Cigarette smoking is an impressively effective drug delivery mechanism 
(Russell, 1978). Peak concentrations of substances in tobacco smoke reach 
the brain within 6 to 8 seconds after the smoke is inhaled. Any compounds 
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that have tension-relieving or other reinforcing properties could produce 
conditioned behavior. The immediacy of the reinforcement might permit 
even a relatively weak reinforcer to sustain the 70,000 puffs per year av¬ 
eraged by a one-pack-per-day smoker. Even the short interval between 
inhalation of smoke and brain effects is bridged by nearly instantaneous 
effects on mucous membranes and by the sensations and movements as¬ 
sociated with lighting the cigarette, holding it, and feeling it on the lips. 
Linked with pharmacological effects of smoking, these become powerful 
secondary reinforcers. There also are environmental and social contributors 
to smoking, such as particular places and situations in which smoking usually 
is a part of the activity. Smoking has identifiable social consequences, both 
good and bad, that vary with age, gender, economic status, and profession. 
Any of these may help maintain or inhibit smoking by a particular person. 

Every attempt to replace regular cigarettes with tobacco-free substitutes 
has failed, emphasizing the importance of tobacco’s pharmacological prop¬ 
erties. Most researchers believe that nicotine or a metabolite is the main 
unconditioned reinforcer in cigarette smoke; people gain little satisfaction 
from smoke lacking nicotine, even if it contains carbon monoxide, tars, and 
other products of burning tobacco (Krasnegor, 1979). Animals generally 
do not inhale tobacco smoke or self-inject nicotine as a reinforcer, so a 
good animal model of smoking addiction has not been available. Such a 
model would be extremely useful in clarifying the role of nicotine in smok¬ 
ing. Recent research on combining nicotine injections with visual stimuli 
suggests one approach to resolving that obstacle (Goldberg et al., 1981). 

There is a surprising paucity of information on the pharmacology of 
nicotine, particularly regarding its behavioral effects. Recent advances in 
drug analysis and drug delivery systems have yet to be used to determine 
effects of nicotine at concentrations commonly found in smokers, nor have 
sophisticated behavioral methods been used to assess its actions on the 
brain. Research on nicotine and sugar intake provides an example of the 
potential of such research (Grunberg, 1980). Rats receiving constant ni¬ 
cotine infusions over several weeks decreased their sugar intake without 
compensating for lost calories from other food sources. Human subjects 
who had been abstinent from cigarettes overnight showed an increased 
preference for sweet foods. This work has obvious, direct implications for 
commonly observed weight changes that accompany smoking cessation and 
often deter smokers from attempting to quit. 

Also requiring study are the many other agents in cigarettes, including 
menthol and flavorings that are becoming increasingly important in low- 
tar, low-nicotine, heavily filtered brands. Good studies of these substances, 
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term smoking habits. Ways are needed to determine how much someone 
has smoked and how much of certain substances a person has inhaled and 
metabolized. Such technical measures should be feasible with existing Lech- 
no logy. 

Behavioral factors may be particularly important in initiating the smoking 
habit and modulating such aspects as day-to-day changes in smoking, choice 
of cigarette brands, and the situations in which smoking occurs. Use of 
existing theories to analyze behaviors associated with smoking may provide 
helpful insights. How important to smoking habits are adjunctive behaviors 
that foster the smoking habit indirectly? How often is cigarette smoking 
entrained in common activities such as coffee breaks or in responses to a 
stress? Of special interest are efforts to identify different subgroups of 
smokers. Research on plasma nicotine suggests at least three types of smok¬ 
ing patterns: trough maintainers, who maintain their concentrations above 
some minimum; peak seekers, who repeatedly seek brief periods of high 
concentrations; and noninhalers, who never achieve very high concentra¬ 
tions (Russell, 1979). 

Of particular importance is research that unites smoking pharmacology 
with smoking behavior. This may require studies in which pharmacological 
agents are infused into subjects while behavioral variables such as number 
of cigarettes smoked and puff rate and force are monitored. Other aspects 
of cigarettes that should be considered are burn characteristics, which affect 
the time course of nicotine delivery; temperature and acidity, which alter 
the effect on mucous membranes; smoke dilution, which changes the rel¬ 
ative proportion of carbon monoxide to tar and nicotine; and draw resis¬ 
tance, which determines the ease with which smoke is inhaled. Interactions 
between cigarette design and smoking styles also may be important. For 
example, are low-tar, low-nicotine cigarettes smoked in ways that increase 
the delivery of tar and nicotine to the lungs? 

Quitting 

Over 90 percent of people who try to quit smoking do so without using 
any formal cessation program. About two thirds of them quit for at least 
one month, but only one third succeed for at least one year (Schwartz and 
Rider, 1978). For the Smoking and Behavior conference, Orleans (1980) 
reviewed the relative success rates of a variety of cessation programs. Many 
treatments can help a high percentage of smokers reach initial abstinence, 
but few help them stay off cigarettes permanently. In general, media cam¬ 
paigns and physician advice show low one-year abstinence results. An ex¬ 
ception to this is physician advice to patients recovering from a recent heart 
attack: over 50 percent of those patients still are not smoking at least one 
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both at medical centers and in voluntary organizations, achieve good initial 
results, ranging as high as 70 percent; however, long-term quit rates do not 
differ from spontaneous quit rates. Hypnosis, behavior modification, and 
psychotherapy also have disappointing long-term quit rates. In contrast, 
several more recent behavioral approaches, including rapid smoking and 
smoke holding with rapid puffing, have somewhat better—30 to 50 per¬ 
cent—quit rates at one year. 

A key research issue about quitting is better identification of those who 
can stop smoking on their own: why can some people quit while others 
cannot? Detailed study of factors that contribute to successful quitting might 
suggest ways of helping others to stop. Some behavioral theories are helpful. 
For example, belief in self-efficacy may be a major predictor of success. In 
one study, smokers given self-control instructions and pills that they were 
told would help them stop smoking all decreased their smoking (Chambliss 
and Murray, 1979). Half then were told correctly that the pills were placebos 
and that any reduction in smoking resulted from their own efforts; the other 
half thought that their success came from the pill. At one month, all of the 
latter group had returned to earlier levels of smoking; those who had 
received the attribution of self-efficacy sustained a reduction in smoking. 
Perhaps people who believe they can quit smoking permanently are more 
likely to succeed than are those who harbor doubts. 

Methods must be found to enhance the ability of large portions of the 
population to quit smoking if they wish to do so. Sheer numbers of the 
smoking population make infeasible the use of formal cessation programs, 
except for the relatively few persons who cannot stop smoking otherwise. 
Even relatively ineffective methods may be useful if they can be applied to 
large groups of individuals at little cost. For example, if a physician advises 
well patients to stop smoking, about 5 percent will quit who otherwise 
would not (Russell et al., 1979). Consistent physician advice nationwide 
could significantly reduce the number of smokers. Yet in 1975 two thirds 
of adults with a smoking history denied ever having a physician tell them 
to quit (U.S. Department of Health, Education, and Welfare, 1976). Sim¬ 
ilarly, mass media campaigns might reach a percentage of the smoking 
population who otherwise would continue to smoke. A media campaign in 
Finland not only emphasized the need to stop smoking but also taught skills 
for stopping (McAlister et al., 1980). Groups of smokers watched a series 
of television shows in which a panel was taught how to stop smoking; each 
group also received pamphlets and tried to mimic the techniques shown 
on television. Of 100,000 smokers exposed to the shows, 10 percent were 
abstinent from cigarettes six months later. Of particular interest would be 
incorporation of self-efficacy attributions, emphasizing the need for viewers 



to control their own lives and the possibility of stopping if they wish to do 
so. 

For those wanting to use formal programs, research is needed to match 
individual needs with program offerings. To date, the only behavioral treat¬ 
ments clearly better than spontaneous quitting involve aversive condition¬ 
ing. In one of the first, called rapid smoking, the client inhales every smoke 
six seconds during clinical sessions, continuing to smoke until it becomes 
intolerable; clients do not smoke between sessions (Hall et al., 1979). The 
procedure produces marked physiological side effects, including increases 
in heart rate, blood pressure, and carboxyhemoglobin concentrations. As 
a result, many people who most need such a treatment cannot use it because 
of lung or heart dysfunctions. Variations of the basic method have been 
introduced. For example, in normal-paced aversive smoking, subjects con¬ 
centrate on unpleasant sensations of cigarette smoke as they smoke in their 
usual fashion. Long-term quit rates do not seem to be as good for this 
method as for rapid smoking but are superior to no treatment (Danaher, 
1977). More research is needed to assess the efficacy and safety of this and 
similar techniques such as noninhaling puffing and smoke holding (Orleans, 
1980). 

Regardless of how someone quits smoking, relapse rates are high. Studies 
of predisposing factors to relapse and of ways to maintain abstinence from 
smoking are vital. Relapse curves for smokers in quit-smoking programs 
are similar to those for alcoholics and heroin addicts after abstinence-ori¬ 
ented treatments. This observation has led to efforts to apply learning theory 
to the problem of relapse. For all three kinds of addiction, negative emo¬ 
tional states such as anger or frustration account for many first slips back 
to addictive patterns. Smokers often reported slipping because of social 
pressure to smoke or because of interpersonal conflicts. Of those who 
slipped once, 74 percent eventually resumed smoking; 91 percent of those 
who slipped a second time began smoking again (Marlatt and Gordon, 
1979). Research is needed to discover how to help exsmokers avoid slipping 
and to teach them not to give up if they do slip. Raising social supports in 
the exsmoker’s natural environmental may be useful (Janis and Hoffman, 
1970). Such work ties in nicely with self-efficacy research for helping people 
quit smoking initially. 

Finally, the value of individualizing treatment should be examined for a 
variety of programs. In many instances, success rates for therapies might 
be much greater for targeted populations. As mentioned earlier, recent 
heart attack patients are much more susceptible to physician advice to quit 
smoking than are healthy people. Women who smoke also are an important 
target. The four million women who smoke and use oral contraceptives 
have especially high rates of stroke and heart attacks (U.S. Public Health 
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Service, 1979)- Risks of smoking and benefits of quitting are greatest during 
pregnancy (Danaher, 1978). Pregnant women may be more susceptible to 
efforts to get them to quit if they understand that their baby’s life is in 
danger. However, they also pose special problems about how to help them 
quit, if they need a formal program, because most aversive therapies are 
inappropriate. Blue collar workers also are an important target group, par¬ 
ticularly when occupational risks compound smoking risks, as for asbestos 
workers (Ellis, 1978). Furthermore, they are not high users of existing quit 
clinics, preventive health services, or university-based smoking control pro¬ 
grams. Work-site initiatives are needed to reach them in ways that are most 
likely to help them quit smoking. 
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6 

Sleep, Biological 
Clocks, and Health 


Sleep disturbance or insomnia is a widespread problem among adults. Be¬ 
tween 29 and 39 percent of individuals over age 18 in the United States 
(or 45 to 60 million persons) perceive themselves as having had trouble 
sleeping within a given year (Institute of Medicine, 1979). Of these, 8 to 
12 million seek help from a physician, and an estimated 4 to 6 million 
receive a prescription for sleeping pills. The Institute of Medicine report 
Sleeping Pills, Insomnia , and Medical Practice raised questions about this 
extensive use of drugs in the treatment of insomnia. There were 25.6 million 
prescriptions for sleep medications in 1977 alone, in addition to the esti¬ 
mated 30 million packages of over-the-counter sleep aids purchased an¬ 
nually. A survey of 4,500 physicians showed that when patients complain 
to a doctor about trouble with sleeping, about 55 percent are routinely 
given a prescription. Such practices would not have been continued over 
the years if patients did not often report benefit, but the scientific basis for 
this clinical judgment is modest. 

The evidence for efficacy and safety of sleep drugs in long-term use is 
limited. There even is evidence suggesting that chronic use may exacerbate 
rather than ameliorate the difficulties of some insomniac patients. There 
are significant hazards associated with their use, including the dangerous 
interaction of such drugs with alcohol, their interference with daytime per¬ 
formance, rebound insomnia leading to habitual drug use, and the easy 
availability of such drugs for suicide. The costs to society may include 
increased mortality from their use in suicide or accidental overdose; costs 
of treatment for nonfatal overdose emergencies; morbidity, mortality, lost 
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•oductivity, and even increased crime because of addiction to some of 
ese drugs; and potential safety hazards from persons operating machinery 
• driving while still under the influence of sleep medication (Institute of 
Medicine, 1979; Solomon et al, 1979). 

Insomnia is not a unitary disorder, and there is a need for development 
' specific modes of treatment—both pharmacological and nonpharmaco- 
gical—for different forms of insomnia. A paucity of existing knowledge 
Lrrently prevents selection of one treatment approach over another, or 
r en one drug over another, although several useful interventions are avail- 
>le. Further progress will depend heavily on basic research on the neu- 
ibiology and psychology of sleep. One area—biological rhythms—is ex- 
nined here as a case study for basic, clinical, and epidemiological research. 


eep and Biological Rhythms 

he relationship of sleep to biological rhythms is a promising area of basic 
search that may be fundamental to understanding and classifying some 
rms of insomnia. Recently, the Association of Sleep Disorders Centers 
979) has recognized in its classification of sleep and arousal disorders that 
leep scheduling disorders” are a distinct subtype of insomnia. 

The daily cycle of sleep and wakefulness normally is synchronized to the 
jriodic external environment by an internal biological clock. This phys- 
logical timing system shares the properties of similar circadian rhythms 
a wide array of life forms, from single-cell algae to the entire plant and 
limal kingdom (Moore-Ede et al., 1982). In human beings, each day’s 
eep and wakefulness normally are consolidated into separate blocks, with 
eep occurring at night and wakefulness occurring during the daytime. 
Over the past decade, the merger of research findings from two disci- 
ines—circadian physiology and sleep disorders medicine—has yielded greater 
iderstanding of the physiological and behavioral processes that affect the 
ming of the sleep-wake cycle and its relationship to the environmental 
ly-night cycle. Acute phase shift experiments that put subjects to bed at 
l unaccustomed time of day have demonstrated that sleep disturbance 
;sults if sleep is shifted by 6 to 12 hours from the habitual time. The 
sturbance is characterized by awakening toward the end of sleep, together 
ith an abnormal progression of sleep stages within the sleep time and an 
creased fragmentation of sleep patterns (Webb et al., 1971; Taub and 
erger, 1973; Hume, 1978; Weitzman and Kripke, 1981). This confirms 
rports by shift workers and persons suffering from “jet-lag.” Although 
tost shift workers attribute disturbances in daytime sleep that follows 
ighttime work to daytime noise (Knauth and Rutenfranz, 1972a,b), sleep 
that time of day would be disturbed even in the absence of noise. 
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circadian rhythm of body temperature (Czeisler, 1978; Zulley, 1979; Czeis- 
ler et al., 1980). Furthermore, in a well-designed study simulating sleep 
after a night of shift work, Akerstedt and Gillberg (1981) verified the 
previously unexplained report of Foret and Lantin (1972) that major re¬ 
ductions occur in the duration of sleep of train drivers working at night 
and trying to sleep by day. They concluded that the primary determinant 
of the length of sleep was the phase of the body temperature cycle at 
bedtime rather than the length of prior wakefulness. 

The results of this basic and applied research help explain why shift 
workers are only able to sleep a short time when they go to sleep at 8 to 
10 a.m. They are trying to sleep at the “wake-up phase” of their internal 
biological clock. Not only is sleep cut short but the temporal organization 
of the sleep stages also is altered (Czeisler and Guilleminault, 1980). 


Treatment of Sleep Scheduling Disorders 

The impact of when bedtime occurs on whether sleep can occur prompted 
Czeisler et al. (1981a) to apply the properties of basic research on biological 
clocks to the diagnosis and treatment of the Delayed Sleep Phase (DSP) 
type of insomnia, a sleep scheduling disorder. They noted that patients with 
DSP insomnia were able to sleep well, but only if they slept at the “wrong” 
time of day (e.g., 4 a.m. to noon). They hypothesized that DSP insomnia 
was due to a specific abnormality of the system that regulates the time of 
sleep, rather than to a dysfunction of the sleep-generating process itself. 
This led to the development of a successful nonpharmacological treatment 
for DSP insomnia that employs the best method effectively to reset the 
biological clock responsible for timing the occurrence of sleep. Such studies 
emphasize the importance of recognizing the impact of biological clocks on 
the timing of sleep and other processes. 


Properties of Biological Clocks 

Fiuman beings, like most other species on earth, have evolved in a regular 
24-hour light-dark cycle. Although the earth’s daily spin on its axis has been 
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slowing down over the past one million years (Coale, 1974), the day length 
when humanlike forms first appeared was only 20 seconds shorter than it 
is now (Rosenberg and Runcorn, 1975). In comparison, environmental 
changes of the last 100 years have been immense. With the invention of 
the light bulb and the airplane, superimposed on the industrial revolution, 
there have been unprecedented changes in the temporal environment to 
which humans are exposed. Only since the invention of artificial light sources 
have human beings attempted on a large scale to manipulate the timing of 
the sleep-wake cycle to accommodate socioeconomic needs. 

Travel to the east or west used to be sufficiently slow so that the daily 
light-dark cycle rarely deviated by more than an hour—well within the 
capacity of the body to adjust. Today, however, millions of people are 
abruptly subjected to shifts in environmental time cues when they work 
on shift work schedules or fly across time zones. Still others are in settings 
such as a hospital intensive care ward, where they are largely isolated from 
daily time cues. 

In the absence of periodic environmental time cues, the cycle length or 
the free-running period length of circadian rhythms is no longer synchro¬ 
nized or entrained to a 24-hour period. Whether the free-running period 
is greater or less than 24 hours depends on the species; nonetheless, it 
remains close to 24 hours in all species. In normal human subjects, the 
average free-running period of the sleep-wake cycle is approximately 25 
hours. In other words, in constant conditions the internal biological clock 
runs a little slower than its mechanical or geophysical counterparts. There¬ 
fore, successful synchronization of human circadian rhythms (including that 
of the sleep-wake cycle) to the 24-hour day requires that the biological 
clock be “reset” by an average of one hour each day. 

It is generally accepted that the most important periodic environmental 
stimulus for entraining circadian rhythms in nearly all species is the daily 
alternation of light and dark (Rusak and Zucker, 1975). However, the 
effectiveness of a light-dark cycle alone as the synchronizer of circadian 
rhythms in human beings has been shown only recently (Czeisler, 1978; 
Czeisler et al., 1981b). The relative importance of different synchronizers 
to the human system remains unknown. Still, it is clear that the combination 
of an imposed light-dark cycle with scheduling of the time available for 
sleep and waking is a very effective synchronizing cue for all measurable 
human circadian rhythms. 

Nearly 10 years ago, a specific area of the brain—the suprachiasmatic 
nucleus (SCN) of the hypothalamus—was identified as a central neural 
pacemaker responsible for the generation of many overt circadian rhythms 
such as the rest-activity cycle and many neuroendocrine rhythms (Moore 
and Eichler, 1972; Stephan and Zucker, 1972). A newly discovered mon- 



osynaptic pathway from the retina to the hypothalamus, the so-called ret- 
inohypothalamic tract, enabled researchers to locate the SCN. The tract 
appears to be responsible for transmitting photic stimuli for synchronization 
of this neural system with the external light-dark cycle (Moore, 1974). The 
human circadian system is, however, a multioscillator system (Wever, 1979). 
Under certain conditions, it reliably splits into two separate groups of rhythms 
that appear to be driven by separate pacemakers. Lesioning of the SCN in 
primates results in the loss of rhythmicity in certain functions such as activity 
while rhythms in functions such as body temperature persist (Fuller et al., 
1981). Recently, Kronauer et al. (1982) have developed a mathematical 
model of the human circadian timing system using two interacting sinusoidal 
oscillators. This model system has successfully explained a number of results 
of the interaction between the human circadian timing system and periodic 
environmental time cues. These results imply the existence of a second 
pacemaker within the human brain, although its location has yet to be 
identified. 


Voluntary Disruptions of the Sleep-Wake Cycle 

In addition to patients who present with the primary complaint of insomnia 
due to an intrinsic disorder of the sleep timing process, many persons have 
had disruptions of the timing of their normal sleep-wake cycles by altered 
work or travel schedules. 


Occupational Schedules (Shift Work) 

There has been a dramatic increase over the past 20 years in the prevalence 
of shift work throughout industrialized nations. Though it has always been 
an integral part of most military operations, recent increases in the civilian 
sector have been striking. In France, shift work rose from 10 percent to 22 
percent between 1957 and 1974. In the United States, shift work in man¬ 
ufacturing centers has been increasing about 3 percent every five years; 
full-night-shift workers rose 13 percent over the last three-year period 
reported (Johnson et al., 1981). Some major industries have more than half 
their workers on shifts. 

Shift work has developed to such an extent because of the demand in 
modern societies for use of expensive equipment around the clock; the 
need for continuous attention to technological processes in the chemical, 
steel, and energy industries; and the demand for 24-hour services from 
hospitals, transportation, and emergency services. Shift work schedules vary 
greatly; working shifts may be from 6 to 12 hours in length (Tasto and 
Colligan, 1977). When the sequence of shifts changes frequently, the shift 
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>rker is exposed to an average day length that is significantly different 
>m 24 hours. An extreme example is the work pattern of the men in the 
S. Navy who operate nuclear submarines (Schaeffer et al., 1979), who 
ideally work with 6 hours duty and 12 hours of rest—an 18-hour day- 
;ht cycle. The rationale from the Navy’s viewpoint is that 8-hour duty 
ms are too long for peak vigilance to be maintained and there is only 
ace on the submarine to carry three shifts of men. This solution ignores 
2 fact that an 18-hour day-night cycle exceeds the range to which the 
man sleep-wake cycle can adapt. 

Some schedules may have permanent assignment to a given shift, others 
ay rotate rapidly (every one to two days) or slowly (every week or month) 
utenfranz et al., 1977). Some have the crews rotating to earlier shift 
'urs; others, to later ones. Even those who always work on the night shift 
ly still be subject to changing environmental schedules if they adopt 
ytime activities for social reasons during weekends or vacation. 


■ansmeridian Travel (Jet-Lag) 

ice the 1950s and the advent of widespread commercial jet travel, in¬ 
casing numbers of persons have been exposed to the effect of rapid 
jvement across time zones. Most international air routes are in an east- 
cst direction, rather than a north-south direction, because many of the 
ijor centers of international commerce are in Europe, the United States, 
d Japan—all located at similar latitudes. Airline flight crews are exposed 
particularly irregular schedules; they are subjected to a combination of 
s effects of shift work and jet-lag (Institute of Medicine, 1981a). 


ealth Consequences of Abnormal Work Schedules 

cspite substantial increases both in the number of people exposed to 
normal temporal work-rest schedules and in the extent to which such 
ledules deviate from the regular 24-hour day, there has been relatively 
tie effort to explore physiological, medical, economic, or psychosocial 
nsequences of these major variations in work-sleep schedules. The rapid 
ce of the investigation and convergence of research findings in sleep, 
^logical rhythms, and behavior recently led the National Institute of 
ccupational Health and Safety (NIOSH) to hold a symposium on the 24- 
>ur workday entitled Variations in Work-Sleep Schedules (Johnson et al., 
>81). This symposium brought together experts in sleep research, bio- 
gical rhythm research, and occupational medicine. 


Long-Ter?n Effects of Shift Work 

There are significant differences in the tolerance that people have for work¬ 
ing or sleeping on abnormal schedules (Reinberg et al., 1978, 1981). Dif¬ 
ferences may be related to properties of their circadian timing system such 
as the amplitude of the oscillation. When schedules entailing night work 
were first adopted by the armaments industry in World War I, an especially 
large number of stomach disorders occurred among night-shift workers 
(Vernon, 1921). In 1939, Duesberg and Weiss calculated that the risk of 
stomach ulcer was eight times greater for such workers than for those on 
day schedules. However, since World War II, comparisons of the health 
of shift workers with the general population have not been so striking. This 
is probably because a constant process of selection takes place among shift 
workers. Few now are forced onto night-shift schedules, although economic 
need may implicitly pressure people into accepting such work. Those who 
cannot cope with night-shift schedules often switch to another job. Thus, 
statistical comparisons between night workers and day workers are biased 
against finding any differences. 

The long-term health consequences of abnormal work and sleep sched¬ 
ules in human beings are unknown. No long-term human studies have been 
conducted on the effects of extended exposure to night-shift work, with 
the cumulative sleep deprivation and disruption of the sleep-wake cycle 
that this entails. Animal studies document the need for research. For ex¬ 
ample, laboratory animals subjected to a 6-hour phase shift of the light- 
dark cycle every week (similar to a rotating shift work system) had a 20 
percent shorter life span than did those kept on a normal 24-hour schedule 
(Aschoff et al., 1971). Naturally, these animals did not choose to participate 
in the shift routine, whereas workers do have a choice. Careful long-term 
follow-up studies of chronic shift workers are needed to see if there are 
similar long-term consequences to such altered routines in humans. 

Abnormal sleep duration is reported to correlate with disease conse¬ 
quences, although the data are hard to interpret. In a large prospective 
study, Kripke et al. (1979) found that otherwise healthy individuals who 
initially reported that they habitually slept much less or more than average 
were more likely than controls to have died by the six-year follow-up. There 
are many potential explanations for this finding, including possible effects 
of long-term use of sleep medications; but all explanations imply a complex 
relationship between sleep habits and general health. As noted earlier, a 
major topic is the appropriate use and long-term effects of drugs for those 
who are unable to sleep. 

A big problem in conducting epidemiological studies of shift work is in 
comparability of study samples. There is a surprisingly wide array of shift 
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work schedules currently in use (Tasto and Colligan, 1977). Some of them, 
though classified as shift work, never involve night work. Furthermore, the 
U.S. Labor Department’s Bureau of Labor Statistics monitors only the 
starting times of workers for the major U.S. industries (Colligan, 1981). 
Thus, little information currently is available on the number of people who 
rotate shifts; even the sketchy information that is available only describes 
workers in major industries, which may or may not correlate with practices 
elsewhere. The extent of the problem, however, is indicated by a recent 
interview survey that showed that 27 percent of employed men reported 
jobs involving work shifts, including both day and night shifts (National 
Center for Health Statistics, 1981). 

Thus, the objective health status of shift workers and the long-term health 
consequences of shift work require investigation. The mortality and mor¬ 
bidity rates associated with exposure to shift work could be collected in 
relation to the differing categories of shift schedules worked. An interna¬ 
tional classification system of shift work schedules together with an inter¬ 
national shift work registry could be established. The World Health Or¬ 
ganization and the International Labor Organization might be enlisted to 
facilitate international cooperation. 

At present, the best-documented health consequences of night-shift work 
are disorders of sleep and disorders of digestion (Rutenfranz et al., 1976). 
There also are reports of respiratory problems and lower back pain (Japan 
Association of Industrial Health, 1979; Kogi, 1981). However, the inci¬ 
dence of cardiovascular disease and neurological disorders among shift workers 
seems not to be greater than for the general population (Rutenfranz et al., 
1977). 


Sleep Disorders 

Night duty, whether scheduled on a permanent or rotating basis, results in 
the most disruption of the sleep-wake cycle. Foret and Lantin (1972) re¬ 
ported major reductions in the duration of sleep in train drivers working 
at night and trying to sleep during the day; the drivers had great difficulty 
sleeping past noon, regardless of when they went to bed. A survey of 1,200 
factory workers in St. Louis reported a 15 to 20 percent decrease in the 
reported duration of sleep following night duty, with nearly half the workers 
having difficulty in falling or staying asleep (Tepas et al., 1978). Averaging 
results of 198 surveys of a total of 4,500 shift workers conducted over the 
past 25 years, about 62 percent of those working at night complained of 
sleep disturbance (Rutenfranz et al., 1981). 

A retrospective study of 115 former shift workers indicated that 90 
percent considered their sleep while working shifts to have been disturbed 



(Aanonsen, 1964). This is markedly greater than the one third of the overall 
adult population who report some sleep disturbance within a given year 
(Institute of Medicine, 1979). It is unknown to what extent the 14 million 
shift workers in the United States contribute to the estimated 50 million 
adults who have trouble sleeping. Similarly, it is unclear to what extent 
imposed variations in sleep by work schedules, leisure activities, or social 
demands contribute to the 8 to 10 million people who annually bring their 
sleep complaints to the attention of a physician. 


Disorders of Digestion 

Digestive problems associated with shift work include gastric and peptic 
ulcers, gastritis, and various intestinal disorders (Japan Association of In¬ 
dustrial Health, 1979; Kogi, 1981). Again, worker self-selection appears to 
play a major role in studies of the relation of digestive disorders to shift 
work. A study of 128 shift workers found they had a two- to fourfold 
increased incidence of gastrointestinal disorders such as peptic ulcers when 
compared with a general population of workers who had never been on 
shift work (Aanonsen, 1959, 1964). About 10 to 20 percent of workers 
who began shift work reacted to shift work with gastrointestinal diseases. 
Hence, shift work may only be well tolerated by a segment of the popu¬ 
lation. Although more than half of shift workers surveyed in various studies 
complained of disrupted eating habits and 20 to 40 percent complained of 
gastrointestinal disturbances (Rutenfranz et al., 1981), results of studies of 
gastric ulcer disease in shift workers have varied from an eightfold increase 
over day workers (Duesberg and Weiss, 1939) to an equal ulcer incidence 
(Aanonsen, 1959, 1964). These findings led the NIOSH symposium to 
recommend a concerted international effort to establish an international 
classification system for shift work schedules, together with national shift 
work registries in each of the major industrialized countries based on that 
classification scheme. 


Other Potential Hazards 

There are also potential dangers associated with shift work due to the 
hazards of operating complex equipment, monitoring safety indicators, or 
making important decisions while operating on a disrupted routine. This is 
particularly true as the demands of continuous industrial processes have 
required the performance of complex cognitive tasks at ail hours (Wojtczak- 
Jaroszowa, 1977). Few data are available from field studies, but laboratory 
studies indicate significant time-of-day effects in performance measures 
(Folkard, 1981). Field studies that have been done indicate that the inci- 
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lence of errors at work is much higher in the early morning hours (3 to 5 
,.m.) than at any other time of day by people who have not fully synchro- 
lized to the new schedule—and most shift workers on rapidly changing 
chedules do not become synchronized. The delay before telephone calls 
.re answered (Browne, 1949), the errors in reading meters (Bjerner et al., 
955), and the number of errors in answering warning signals (Hildebrandt 
:t al., 1974) all increase during the early morning hours. Similarly, truck 
rivers have an extraordinarily elevated risk of having single-vehicle acci- 
lents at 5 a.m., compared with other times (Harris, 1977). 

Human errors by pilots or air traffic controllers contribute to aircraft 
.ccidents. To what extent does this reflect incomplete adjustment to their 
hift work schedule? The exact contribution of their disrupted duty-rest 
chedule is hard to ascertain, because the extensive accident reports that 
he National Transportation Safety Board prepares after an aircraft accident 
lo not evaluate the prior work-rest schedule of the crew or air traffic 
:ontrollers involved (Moore-Ede and Fuller, 1980). 

It is of interest to note that the nuclear power plant accident at Three 
Tile Island in 1979 occurred at 4 a.m.—in the middle of the night shift of 
L1 p.m. to 7 a.m.—with a crew that had been on night duty for only a few 
lays and had been rotating on a weekly basis around the clock for the 
previous six weeks. Ehret (1981) has pointed out how the nuclear power 
plant operator is confronted by a complex array of instruments and instru- 
nent panels in a monotonous environment. A decrease of vigilance or 
performance of psychomotor tasks such as reading meters (Bjerner, et al., 
L955) and responding to emergency calls (Hildebrandt et al., 1974) could 
:ontribute to a sequence of events that precipitates accidents. 

Psychological Stress 

Shift workers report serious disruptions of social life because their free 
:ime is not coordinated with that of family and friends. This causes stresses 
n family life (Japan Association of Industrial Health, 1979; Kogi, 1981), 
especially because of conflicting demands on the shift workers who may 
vant to sleep during the daytime, when their spouses and children are 
iwake and making noise. 

The commonplace experience of sleep disturbances following acute stres¬ 
sors has been confirmed experimentally (Lester et al., 1967; Goodyear, 
1973). In addition, Healey (1976) found that, compared with controls, 
zhronic insomniacs reported significantly more stressful life events during 



can have activating effects. Mendelson et al. (1977) reported that one th. 
to one half of severely depressed patients showed a transitory antidepresst 
response after a full night of sleep deprivation. An increased appreciati 
for the importance of biological rhythms has encouraged a reexaminati 
of the effects of sleep deprivation, because of its impact on the circad. 
timing system. For example, Taub and Berger (1976) described perfor 
ance deficits in normal subjects whose sleep was displaced forward or ba< 
ward by three hours, even though their total sleep time was essentit 
unchanged. Furthermore, Wehr et al. (1979) have shown that shifting i 
sleep-wake cycle by six hours to earlier clock hours (a phase advance) c 
act as an antidepressant. This may be one route by which sleep deprivati 
achieves its previously noted antidepressant effect (Mendelson et al., 197 


Conclusions 

The disruption of mealtimes and rest periods is the most obvious putat 
cause of the gastrointestinal and sleep disorders associated with disrup 
work-rest schedules. Food is provided at times of day when the endogen< 
circadian rhythmicity of the gastrointestinal tract does not anticipate it (Si 
and Saito, 1979). Similarly, shift workers often cannot sleep when tl 
circadian system would normally precipitate it and instead try to sleep n 
the maximum of their endogenous rhythm of alertness. Hence, they fai 
obtain needed rest. Also, they are trying to function at maximum capa< 
when their physiological systems are geared down to minimum levels 
alertness and cognitive functioning. 

With frequently changing shifts, the body is in a constant state of for 
internal desynchronization. The cycles in the environment such as li^ 
dark, social cues, and food availability, which normally synchronize 
circadian system, are disrupted and may even provide conflicting ph 
information. Hence, predictability of internal physiological events is c 
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andy disrupted. Studies in primates have demonstrated failures of hom- 
jstatic mechanisms when periodic environmental time cues are disrupted 
uller et al., 1978). It would not be surprising if there were long-term 
iaith consequences from living on disrupted schedules. The main task 
lead is to determine more precisely the costs of such practices, so that 
ey can be weighed against the benefits. At the same time, a concerted 
Fort must be made to determine the best way to minimize disruptions to 
e human physiological timing system caused by needed round-the-clock 
lty scheduling. 

Given the multidisciplinary nature of the problem, a broadly based ap- 
•oach to research would be most helpful. The types needed would include 
vestigations into: 

® basic neuroanatomy, neurophysiology, and neuropharmacology both 
the sleep-wake cycle and of the circadian timing system in human beings; 

® temporal organization of the circadian timing system, including the 
ihaviorai physiology and neuroendocrinology, with mathematical mod- 
ing of the system; 

® basic physiology of sleep and wakefulness and their synchronization 
the environment; 

® medical and psychological effects of altered environments; 

® optimal design of shift work schedules to minimize disruption of the 
rcadian sleep-wake cycle and other timing systems; 

® development of an international classification system for shift work 
edules; and 

® studies of workers entering shift work, with special emphasis on the 
eraction of different shift schedules with other hazards and protective 
ctors in the work place, as probed by prospective epidemiological meth- 
1s. 
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Diseases associated with atherosclerosis and hypertension are the me 
important component of the burden of illness in the United States tods 
causing more deaths, disabilities, and economic loss than any other catego 
of acute or chronic diseases (National Heart, Lung, and Blood Institu 
1981). In 1977, cardiovascular diseases caused 873,000 deaths—almost h 
of all deaths in the United States. Their economic cost was an estimat 
$39 billion in health expenditures and lost productivity. In addition, the 
diseases exact a massive personal toll both on life expectancy and on t 
quality of life (cf. Chapter 2). 

Epidemiological research has led to recognition that cardiovascular diset 
is not an inevitable result of the aging process and that behavioral facte 
are significant in its etiology and course. The Framingham, Massachuset 
study of coronary heart disease has been especially enlightening. Design 
as a prospective study of a large population, it has examined associatic 
of various genetic, physiological, and behavioral factors with the incider 
of myocardial infarctions and sudden cardiac death (Kannell et al., 19( 
Dawber, 1980). The study demonstrated for the first time correlatic 
between cardiovascular disease and such behavior-related factors as cigare 
smoking, obesity, and hypertension. 

Through the 1940s and 1950s, premature death from coronary he 
disease increased to become the major health problem for adults in t 
United States. However, since about 1968, there has been a decline in t 
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ieath rate from coronary heart disease; that decline has been particularly 
eep during the past decade (National Heart, Lung, and Blood Institute, 
981). As a direct result, average life expectancy has improved. But the 
Jnited States continues to have one of the highest coronary death rates 
mong middle-aged men in the world; coronary heart disease alone is re- 
ponsible for about 640,000 deaths annually. Many factors may have con- 
ributed to the decline in mortality—for example, nation-wide programs 
jr control of hypertension and advances in treating and managing cardi- 
vascular disease. Still, it seems likely that voluntary changes in lifestyle 
so have had an effect. Over two thirds of American families have appre- 
‘ably altered certain habits during these years. These changes in diet, 
moking, and exercise were paralleled by remarkable decreases in deaths 
rom cardiovascular disorders such as coronary heart disease and stroke. In 
978 alone, an estimated 114,000 fewer deaths occurred among people 
e 35—74 than expected, based on 1968 mortality rates (National Heart, 
,ung, and Blood Institute, 1981). 


’athogenesis of Cardiovascular Disease 

dinical manifestations of coronary heart disease are cardiac ischemia, in- 
luding angina pectoris; acute myocardial infarction; sudden cardiac death; 
.nd congestive heart failure. The underlying pathological condition usually 
> atherosclerosis, a specific type of hardening of the arteries that affects 
arge arteries. 

Atherogenesis is the process that culminates in atherosclerosis (National 
ieart, Lung, and Blood Institute, 1981). In early stages, the inner layer of 
.n affected artery thickens with deposition of fat, together with an increase 

the number of cells in the innermost layer of the artery. In advanced 
tages, mounds of tissue called fibrous plaques form on the lining of the 
xtery, most frequently and severely in the arteries of the heart, brain, and 
egs. Although people often begin to develop plaques in their twenties, 
esulting local disturbances in blood flow usually are clinically silent for 
'ears. The rate at which plaques grow large enough to produce symptoms 
varies from one individual to another. On average, plaques are more ex- 
ensive and larger in Americans than in persons from nonindustrialized 
rountries (McGill, 1968). 

Conditions closely associated with more extensive and advanced fibrous 
daques are also associated with high rates of cardiovascular disease—the 
najor risk factors discussed below. The variety of conditions that accelerate 
he process suggests that several mechanisms such as potential interactions 
vith behavior may be involved on several levels. 



Risk Factors of Cardiovascular Disease 


The concept of risk factors in cardiovascular disease was an outgrowth of 
prospective epidemiological studies begun in the late 1950s. An association 
was noted between certain characteristics of individuals who were appar¬ 
ently healthy when first seen in the health care system and their risk for 
subsequently developing coronary heart disease. Among the established 
risk factors are hypertension (high blood pressure), hypercholesterolemia 
(high concentration of cholesterol in blood), advanced age, maleness, cig¬ 
arette smoking, diabetes, and marked obesity. Suspected risk factors include 
physical inactivity, personality behavior type, and a high concentration of 
glucose without overt diabetes mellitus (National Heart, Lung, and Blood 
Institute, 1981). 


Cigarette Smoking 

The association between cigarette smoking and cardiovascular disease is 
strong and consistent. In the Framingham study, cigarette smoking was the 
strongest observed risk factor for sudden cardiac death. Among cigarette 
smokers, the rate of sudden cardiac death in the youngest decade was almost 
four times greater than that found in nonsmokers; in older age groups, 
smoking was associated with a twofold greater incidence of sudden cardiac 
death (Dawber, 1980). 

Cigarette smoking also is associated with an increased risk of ischemic 
heart disease and its complications. A pack-a-day smoker has about twice 
the risk of a heart attack as the nonsmoker; a two-pack-a-day smoker has 
about three times the risk (National Heart, Lung, and Blood Institute, 
1981). People who stop smoking may have an immediate decline in their 
risk of atherosclerotic disease, with an eventual return to disease rates 
resembling those of nonsmokers. As emphasized in Chapter 5, smoking 
may be the most important preventable behavioral factor contributing to 
illness, disability, and premature death. 


Hypertension 

Blood pressure is an important indicator of cardiovascular function. Both 
systolic blood pressure, more affected by cardiac output, and diastolic blood 
pressure, more affected by peripheral resistance, change markedly as a 
function of physical and psychological status. Definitions of high blood 
pressure are statistical, constituting a deviation from the population average 
or values known to be deleterious to health (Hypertension Detection and 
Follow-Up Program, 1979). Techniques for measuring blood pressure and 
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racterizing variations in it have advanced greatly in recent years. Ap- 
cation of those advances to elucidating the role of behavioral factors in 
pertension has moved more slowly. 

In the United States, hypertension affects 23 to 60 million people, de- 
nding on the criteria used to define it (Rice and Kleinman, 1980). More 
in 60 million people have had at least a one-time blood pressure meas- 
ement of 140/90 or greater. Blood pressure varies from minute to minute 
d day to day; for persons whose pressures are close to 140/90, definition 
who is a “case” is problematic. Approximately 35 million Americans 
e definite high blood pressure (blood pressure of 160/95 or greater); 
other 25 million are estimated to have borderline hypertension (blood 
essure of 140/90 to 159/94). These figures, in aggregate, account for almost 
ie quarter of the entire U.S. population. 

As chronic blood pressure rises, so does the risk for ischemic heart disease 
d its complications. In younger men followed for 24 years in the Fra- 
.ngham study, hypertensives had twice the risk of developing coronary 
art disease as did normotensive subjects. Blood pressure also was related 
the development of myocardial infarction and angina pectoris. 

Two recent Institute of Medicine activities considered issues in hyper- 
ision that are related to the biobehavioral sciences. One Health and 
^havior conference examined research opportunities in combined drug 
d psychosocial treatments of hypertension, including problems of ad- 
rence to long-term drug treatment (Parron et al., 1981). Some of these 
ues are discussed in Chapter 16. In a major Institute of Medicine study— 
search on Stress and Human Health —the evidence that stressful environ- 
ental conditions play a role in the etiology or course of hypertension was 
amined (Bunney et al., 1982). 

ress and Hypertension Clinical evidence of an association between chronic 
•essors and hypertension is suggestive but not definitive (cf. Chapter 3). 
ypertensives have been characterized as tending to be withdrawn, un- 
mmunicative, and anxious to avoid confrontation even when it is appro- 
iate. An early hypothesis was that hypertension was a result of “anger 
rected inward,” caused by an inability to express anger properly to others 
Jexander, 1950). Kalis et al. (1957) proposed that such behavior could 
1 beneficial to the hypertensive because it minimizes situations in which 
ge reactions occur. In accord with this hypothesis, Weiner et al. (1962) 
monstrated that hypertensives tend to respond in ways that avoid in- 
ilvement. Similarly, Sapira and colleagues (1971) found that, in contrast 
normotensives, hypertensives failed to perceive obvious conflicts when 
swing movies of a “good” and “bad” doctor-patient relationship. A pro- 
ective study of air traffic controllers showed that this array of personality 


and behavioral characteristics precede the rise of blood pressure into hy¬ 
pertensive range. Although the roots of the hypertension no doubt ante¬ 
dated the psychosocial measurements, it is unknown whether they precede 
development of the personality pattern. This study does show that the 
behavioral features are not the result of being clinically hypertensive (Rose 
et al., 1978). 

Some studies suggest that hypertension also may be affected by acutely 
stressful events. Weiner (1970) has reviewed several such studies. Unfor¬ 
tunately, all were retrospective and used observers who knew which patients 
were hypertensive. Under such experimental conditions, observers may 
unconsciously continue to focus on the time around the onset of hyper¬ 
tension until a plausibly stressful event is uncovered. Thus, the current 
trend toward doing such research prospectively has powerful methodolog¬ 
ical advantages. 

The few available controlled clinical studies suggest that even simple 
stimuli, such as having blood drawn or performing mental calculations, can 
increase blood pressure, changing cardiovascular output and peripheral re¬ 
sistance (Shapiro, 1961). Evidence suggests that hypertensives and nor- 
motensives with a family history of hypertension are more responsive to en¬ 
vironmental and behavioral stressors than are normotensive controls (Shapiro, 
I960; Falkner et al., 1981). However, it is unclear whether such transient 
effects play any role in the etiology of hypertension. Animal experiments 
have helped to confirm some of the effects of stressors on the cardiovascular 
system (Ciaranello et al., 1982). Those that result in sustained hypertension 
require animals to adjust to situations that are filled with threat and un¬ 
certainty, such as avoidance conditioning in monkeys (Benson et al., 1969) 
and social crowding in mice (Henry et al., 1975). 

Heterogeneity Among Hypertensives An important development in the past 
decade is the accumulating evidence of different physiological types of 
hypertensives (Julius, 1981; Weiner, 1981). A substantial subset of bor¬ 
derline hypertensives may be characterized as having both high plasma renin 
concentrations and high cardiac output; others are average in both these 
respects. It is possible that such physiological heterogeneity is accompanied 
by psychological heterogeneity. For example, Esler et al. (1977) studied a 
subgroup of borderline hypertensives with high renin excretion and cardiac 
output. These patients exhibited the same types of withdrawal and sub¬ 
missiveness mentioned earlier for people with established hypertension. 
Borderline hypertensives with normal renin values resembled normotensive 
controls and did not exhibit those types of behaviors. The normal-renin 
hypertensive group differed from normotensive controls only in appearing 
to be more resentful. 



Julius and Esler (190) have argued chat high-remn, high-cardiac-output 
orderline hypertension results from increased sympathetic nervous system 
itivity alone or with diminished parasympathetic inhibition. The latter 
r ould suggest a disturbance in central autonomic regulation and could 
idicate a condition of increased sensitivity to stressors (Julius, 1981). 

iecbanisms Connecting Behavior and Hypertension In the past few dec¬ 
iles, sciendsts have learned much about the effects of stressors on the 
irdiovascular function of animals and man (Elliott and Eisdorfer, 1982), 
t much remains to be learned. Particular attention should be given to 
le neuroanatomy and the neurochemistry of the cardiovascular system, 
'he breadth of skills needed to work in this area of research has caused 
)me to call for the creation of a new field, cardiovascular neurobiology 
Johen, 1981). 

Ways in which behavior affects hypertension have yet to be explained, 
lontinuous monitoring of blood pressure in freely moving subjects has 
lown that blood pressures fluctuate widely over time in both hypertensives 
nd normotensives. Transient changes may or may not play a role in the 
iology, perpetuation, or exacerbation of the disease. Animals in which 
snsory nerves from the cardiovascular system have been severed exhibit 
xaggerated responses to stimuli, suggesting important interactions between 
ehavior and cardiovascular pressure receptors. For example, a primary or 
a condary receptor dysfunction might increase cardiovascular responsive- 
ess, amplifying reactions to usual life events beyond normal limits (Folkow 
d Rubinstein, 1966). This could, in turn, damage blood vessels and cause 
ardiovascular hypertrophy and hypertension. 

Responses to behavioral events may not only alter the immediate level 
f blood pressure but may carry over and affect the normal 24-hour pattern 
f blood pressure. It is now possible to monitor arterial pressure and heart 
ate continuously in man (Richardson et al., 1964; Harshfield et al., 1979), 
nd this technique should be applied to hypertensives to determine if their 
espouses to stressors have effects that carry over into other times of day, 
uch as during sleep. It is possible, for example, that some apparently 
ormotensive patients do not experience the normal nocturnal fall in blood 
ressure, which could predispose them to cardiovascular disease. 


iyp ere holes terolem ia 

strong body of evidence supports an association between an elevated 
oncentration of cholesterol in blood and the progression of atherosclerosis 
National Heart, Lung, and Blood Institute, 1981). Average serum choles- 
rol is higher for people in the United States and in other relatively affluent 
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nations than it is for those in less affluent countries. This difference ari 
in early childhood and persists throughout life. Although the chain of ph 
iological steps leading from high serum cholesterol concentration to f 
mation of atherosclerotic plaques has yet to be fully explained, there 
plausible mechanisms for a causal relationship. The strength and consists 
of this association have led to studies of whether reducing choleste 
concentrations can retard the progression of atherosclerosis and reduce 
incidence of clinically manifest cardiovascular disease (cf. Chapter 15). 

The average concentration of cholesterol in the plasma of middle-aj 
American men is presently about 220 mg/dl of blood. Risk of premat' 
coronary heart disease and its consequences, especially acute heart attac 
increases rapidly when cholesterol exceeds 220 mg/dl. Men from 40 to 
years of age w T ith cholesterol levels above 240 mg/dl have more than tw 
the risk of developing premature coronary heart disease of men in the sa 
age group whose cholesterol levels are less than 220 mg/dl; men with leA 
of 2T mg/dl and higher have almost three times the risk. The relations 
is similar for women (Nadonal Heart, Lung, and Blood Institute, 1981, 

Blood cholesterol is part of lipoprotein complexes that can be categori; 
according to their density: high density lipoprotein (HDL), low-deni 
lipoprotein (LDL), and very low density lipoprotein (VLDL). Each comp 
has a distinct chemical composition and a unique role in the body’s upt; 
and deposition of cholesterol. Studies suggest that risk of cardiovasci 
disease is directly related to total cholesterol and cholesterol as LDL 2 
inversely related to HDL. That means that a high total cholesterol or a h 
proportion of cholesterol as LDL is a risk factor of atherosclerotic he 
disease; HDL-cholesterol may be “protective” (National Heart, Lung, 2 
Blood Institute, 1981). 

Only part of blood cholesterol is derived from dietary intake of cho. 
terol; there also is important endogenous synthesis. Still, controlled 


periments carried out in metabolic wards and recent epidemiological stuc 
with a 20-year follow-up period indicate that the amount of dietary inti 
of cholesterol correlates with blood cholesterol levels (McGill, 1979; I 
tional Heart, Lung, and Blood Institute, 1981). Cross-sectional data fr 
epidemiological studies done in the United States and in Israel have r 
houever, confirmed this association. Consumption of saturated and pc 
unsaturated fatty acids also appears to influence the amount of choleste 


present in blood and its distribution among HDL and LDL fractions (Gli 
19 7, Shekelle et al., 1981), with saturated fatty acids such as those fc 
in dairy and meat products being a greater health risk. 

It now is recognized that dietary factors interact with individual p 
iological and genetic traits, along with exercise habits and other beha\ 
in determining blood cholesterol levels (Glueck. 1970- NWirmal H 
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u.ng, and Blood Institute, 1981). There is considerable evidence that cer- 
lin types of behavioral challenge raise blood cholesterol levels (Jenkins et 
L, 1969; Rahe et al., 1972; Eliot, 1979). 

An important research question is how to reduce cholesterol effectively 
i large populations. A possible answer lies in the major voluntary changes 
i American diets that have occurred since 1950 (cf. Chapter 15). For 
xample, consumption of eggs, the single largest dietary source of choles- 
;rol, has dropped 30 percent (Stamler, 1978). Per capita consumption of 
utter has declined by 55 percent (Page and Friend, 1978), and use of 
argarines and vegetable oils low in saturated fats and high in polyunsat- 
rated fats has markedly increased. As a result, intake of saturated fat and 
holesterol has declined (Rizak and Jackson, 1980). In keeping with these 
[ranges in diet, the mean serum cholesterol of middle-aged men in the 
Jnited States decreased from about 235 mg/dl in the 1950s and early 1960s 
3 less than 220 mg/dl in the 1970s (National Heart, Lung, and Blood 
rstitute, 1981). Much more needs to be known about factors that fostered 
lese marked shifts from well-established eating habits of large numbers 
f people. 


\ehavioral Patterns 

n recent years, most research on behavior patterns and cardiovascular 
isease has related to “Type A” behavior. Two cardiologists, Friedman and 
uosenman (1959), became interested in behavior because of certain com- 
lonalities they saw in patients who had heart attacks. They characterized 
lese Type A people as being strongly competitive, unusually aggressive, 
ighly work-oriented, and having a persistent sense of time urgency. People 

whom such behaviors were not as prevalent were called “Type B.” Several 
cales are available to distinguish Type A from Type B behavior patterns 
fenkins, 1978). There are significant relationships among the scales, but it 
eems likely that each measures unique aspects of the interrelated factors 
bat constitute Type A behavior (Rosenman and Friedman, 1974). 

Excellent prospective studies have shown that Type A people have a 
luch higher incidence of heart attacks than do Type B people (Rosenman, 
978). At present, however, that information has only limited clinical value, 
/he behavior pattern is quite common among males in Western cultures, 
inly some of whom develop cardiovascular disease—a finding that is also 
rue for hypertension and hypercholesterolemia. At present, it also is un- 
lear whether Type A behaviors can be changed in ways that reduce risk 
>f cardiovascular disease, although some small pilot studies suggest that 
hanges can be made (Rahe et al., 1975, Roskies et al., 1978). 

A critical review of available research and theory recently was conducted 


by the Review Panel on Coronary-Prone Behavior and Coronary Heart 
Disease (1981) for the National Heart, Lung, and Blood Institute. The 
panel concluded that “Type A behavior ... is associated with an increased 
risk of clinically apparent CHD [coronary heart disease] in employed, mid¬ 
dle-aged U.S. citizens.” The report further states that the Type A risk 
contribution appears to be of the same order of magnitude as other standard 
risk factors and in addition to them. They called for research into: (1) more 
precise delineation of associations of coronary-prone behavior and coronary 
heart disease; (2) better methods for assessing the Type A behavior pattern; 
(3) identification of physiological mechanisms that link behavior to coronary 
heart disease; (4) exploration of cultural and developmental factors that 
might influence expression of consequences of Type A behavior; and (5) 
more definitive tests of possible intervention strategies. 


Obesity 

Marked obesity is a risk factor for ischemic heart disease, at least in early 
middle age. Much of the effect is attributable to the association of obesity 
with several of the other risk factors of cardiovascular disease, including 
hypercholesterolemia, hypertension, and diabetes. Diabetes is now estab¬ 
lished as one of the chief health hazards of being markedly obese. Obese 
individuals are more likely to have elevated concentrations of atherogenic 
lipoproteins and lower levels of HDL than nonobese persons. Sedentary 
habits may add to the risk. In fact, weight gain was the only environmental 
factor in the Framingham study related to ultimate elevation of blood pres¬ 
sure. Biobehavioral research opportunities related to obesity are discussed 
in Chapter 8. 


Familial Incidence 

A family history of premature and often fatal heart attack is associated with 
an increased risk of ischemic heart disease (National Heart, Lung, and 
Blood Institute, 1981). This association may be due to genetic or environ¬ 
mental factors. Several types of abnormal patterns of metabolizing lipopro¬ 
teins are inherited biologically, and some of them predispose to more severe 
atherosclerosis and to more frequent ischemic heart disease. However, 
familial predisposition to atherosclerosis may also arise from a common diet 
and lifestyle. In most persons, atherosclerosis and its complications probably 
result from interactions between both behavioral and genetic characteristics 
and the external environment. Much more work is needed on factors af¬ 
fecting health outcomes of such interactions. 
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Physical Inactivity 

ieveral carefully executed studies indicate that physical activity indepen- 
ently decreases the risk of developing clinical complications of athero- 
clerosis (Thomas et al., 1981). The Framingham study showed that the 
te of coronary disease for men with sedentary lifestyles was about three 
imes higher than that for active men (Dawber, 1980). Also, the age of 
inset of cardiovascular disease typically was earlier in the least active in- 
iividuals. However, the mechanism by which physical activity may affect 
norbidity and mortality from cardiovascular disease remains to be deter- 
nined. Conducting a well-designed population study involving exercise has 
moved to be very difficult. Therefore, although it is likely that a sedentary 
ifestyle is a significant risk factor in cardiovascular disease, further research 
s necessary to determine whether exercise interacts with other risk factors 
.nd by what mechanism. 

lase Study of Sudden Cardiac Death 

sudden cardiac death as a specific disease entity is the major cause of 
nortality among Americans 20 to 64 years old. It was a topic for one of 
he Health and Behavior conferences (Solomon et al., 1981). Sudden cardiac 
leath claims the lives of about 400,000 persons annually (DeSilva and Lown, 
L978; Cobb et al., 1980). It is the principal terminal event for coronary 
leaths, accounting for 65 percent of the total; it affects persons so young 
hat many potential years of vigorous life are lost. Considerations of rela- 
ionships between behavioral factors and cardiovascular disease in general 
ire relevant to understanding the influence of those factors on sudden 
rardiac death. But abundant evidence suggests that there may, in addition, 
oe a specific emotional role in processes leading to sudden cardiac death. 


Definition of Sudden Cardiac Death 

rhe general definition of sudden cardiac death is unexpected death that 
occurs within 24 hours in a previously fully ambulatory person. Deaths that 
occur instantly or within an hour of the onset of symptoms appear to result 
mainly from cardiac arrhythmias incompatible with a life-sustaining cardiac 
output (Iseri et al., 1978). Deaths that occur after several hours of symptom 
onset may result from ischemia, myocardial infarction, or failure of the heart 
as a pump. Most of the emphasis of the conference was on deaths that 
result from disturbances of normal cardiac rhythms. 

At autopsy, 75 percent of sudden cardiac death victims have advanced 
coronary artery disease (Reichenbach and Moss, 1975), compared with the 
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usual incidence of 38 percent for autopsy patients of all types. Although 
the heart is almost invariably diseased in sudden cardiac death, the type of 
disease typically is compatible with many years of active and satisfactory 
life. Thus, behavioral factors may trigger an attack of sudden cardiac death 
in an individual who might otherwise have many years of life remaining. 


Settings in Which Sudden Cardiac Death Occurs 

Studies of the circumstances surrounding sudden cardiac death provide clues 
to its etiology. Nearly 75 percent of sudden deaths occur at home (Kuller 
et al., 1967; Wikland, 1968). In contrast to acute myocardial infarction, 
sudden cardiac death most commonly occurs during waking hours. Epi¬ 
demiological surveys have established that sudden cardiac deaths are over¬ 
represented on Saturdays and Mondays, strongly suggesting a behavioral 
component in the etiology (Myers and Dewar, 1975). Also, intense and 
unusual fatigue is a common precursor to sudden cardiac death (Kuller, 
1978). 

Both pathological and epidemiological studies support the possibility of 
an emotional role in sudden cardiac death. Cardiac histology of sudden 
death differs from that of myocardial infarction. In the former, the lesion 
has been described as coagulative myocytolysis (Baroldi et al., 1979; Cebelin 
and Hirsch, 1980). The most commonly observed finding in myocardial 
infarction is coagulative necrosis secondary to ischemia. Pathological find¬ 
ings similar to those in sudden cardiac death victims are found in patients 
with pheochromocytomas, which secrete large amounts of catecholamines, 
in chronic alcoholics, in animals given pharmacological doses of catechol¬ 
amines, and in mugging victims who have died suddenly after experiencing 
a seemingly minor trauma (Connor, 1968; Engel, 1971; Baroldi, 1975; Eliot 
et al., 1978; Cebelin and Hirsch, 1980). 

In regard to a biobehavioral contribution to the generation of sudden 
cardiac death, interest has centered on (1) the long-term personal and 
societal factors that contribute to the development of a diseased heart and 
(2) the short-term factors that facilitate the physiological disturbances lead¬ 
ing to a fatal arrhythmia. 


Mechanisms of Sudden Cardiac Death 

Although there probably are numerous forms of arrhythmic death, re¬ 
searchers have emphasized two: asystolic deaths mediated by altered vagal 
function via the parasympathetic nervous system (Richter, 1957) and deaths 
from ventricular fibrillation mediated by the sympathetic nervous system 
(Lown, 1973). Any of three physiological routes may be involved in initi- 



ding volume and pressure demands; direct nervous influences on the 
rt through vagus and sympathetic nerves; and blood-borne chemical 
Lienees, including oxygen and carbon dioxide pressures, ions required 
cardiac contractility, energy-supplying compounds, hormones, and rec- 
:ional pharmacological substances. These three routes are plausibly re- 
d to one another by direct actions and by reflex arcs involving the central 
vous system. 

t better understanding of neural controls of the heart relating to sudden 
liac death include: 

description of neural pathways involved; 

determination of the discharge patterns that are associated with the 
iation of an arrhythmia; 

description of the influence of both internal and external stimuli upon 
se discharge patterns; 

delineation of the extent to which neuronal changes can produce per- 
ent abnormal cardiac rhythms; and 

exploration of the means by which manipulation of relevant neural 
aways may prevent or reverse the pathological response to the processes 
Dived. 

Uthough sudden cardiac death may result from vagal mediation causing 
stolic death (Richter, 1957), the preponderance of such deaths appears 
De the result of ventricular fibrillation (Lown, 1973; Cobb et al., 1975; 
ri et al., 1978). Sympathetic denervation protects animals against ven- 
ular fibrillation (Rosenfeld et ah, 1978). Conversely, animals are at in- 
ased risk when they are behaviorally aroused (DeSilva et al., 1978; Liang 
d., 1979). 

Tie primary technique for documenting changes in heart electrical ac- 
ty originated with Lown et al. (1973), who studied the threshold nec- 
iry to evoke repetitive ectopic activity as a precursor to ventricular 
•illation. In the ischemic heart, a unilateral increase in sympathetic out- 
v or an imbalance between left and right sympathetic cardiac influences 

predispose the heart to ventricular fibrillation. The central nervous 
tem probably controls these patterns of activity. Thus, Rabinowitz and 
vn (1978) showed in dogs that increasing brain concentrations of the 
iroregulator serotonin raise the threshold for ventricular fibrillation and 
uce sympathetic outflow. This analysis suggests an important role for 
iss responses in the mechanisms of sudden cardiac death and rational 
)roaches to prevention. 

n accord with the above experiments, Cohen and Cabot (1979) found 
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that the most prominent area of serotonergic neurons in the brain, the 
raphe nuclei, has cell groups that project directly to the sympathetic pre¬ 
ganglionic neurons. Stimulation of this region suppresses neuronal firing 
and produces a fall in both systolic and diastolic pressure as well as changes 
in the heart rate. Lesions in this raphe-spinal system alter heart rate re¬ 
sponses to various stimuli. The raphe-spinal system may serve a rate-limiting 
function, inhibiting sympathetic preganglionic activity and thereby reducing 
sympathetic outflow. More work is necessary to confirm and extend these 
experiments; but relationships among behavioral, anatomical, physiological, 
and pharmacological factors can now be envisioned. 

Some investigators believe that activation of the sympathetic nervous 
system by stressful experiences may be only a “trigger,” albeit a clinically 
significant one. In this view, the trigger may relate to altered platelet func¬ 
tion, inducing a hypercoagulable state fostering transient platelet plugs, 
ischemia, and then heightened vulnerability to arrhythmic events (Haft et 
al., 1972a,b; Haft and Fani, 1973; Harker and Ritchie, 1980). In contrast, 
some have pointed to the effect of sympathetic nervous stimulation not on 
the heart rhythm centers per se but on the coronary vascular bed itself. 
This vascular bed is richly innervated, and coronary spasm can be induced 
rather easily by alpha-adrenergic stimulation (Mudge et al., 1976a,b; Hillis 
and Braunwald, 1978). The possibility that coronary spasm is a key me¬ 
diating event in sudden death suggests that there may be a direct benefit 
from using calcium channel blocking agents, which decrease coronary vas¬ 
cular resistance (Antman et al., 1980). In any event, it appears that brain 
and behavior may be involved in sudden cardiac death via several pathways 
and processes. 

Since the earliest investigations documenting a relationship between be¬ 
havioral state and physiological function, considerable evidence has impli¬ 
cated the adrenal medulla and cortex as central to the physiological response 
to changes in emotional state, especially involving danger and alarm. Most 
evidence points to the adrenal medullary sympathetic nervous system as 
one connection between behavior and cardiac function (cf. Chapter 3). 
Along with studies of the precise neural involvement in cardiac functioning, 
epidemiological data are needed for a better understanding of psychosocial 
factors that precipitate sudden death and to point to new directions in 
research. 


Risk Factors in Sudden Cardiac Death 

Careful examination of the risk factors associated with sudden cardiac death 
reveals both similarities to and differences from those for myocardial in¬ 
farction. Heavy smoking, obesity, and hypercholesterolemia are consistent 
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death or myocardial infarction (Gordon et al., 1977). Severe fatigue is more 
common than chest pain as a precursor to sudden death (Kuller, 1978), 
and hypertension and excessive alcohol use are more commonly associated 
with sudden cardiac death than with myocardial infarction (Weinblatt et al., 
1978). In the United States, sudden cardiac death victims typically come 
from lower socioeconomic classes and have lower educational achievement. 
Interestingly, the opposite pattern is seen for sudden cardiac victims in 
developing countries. 

Many investigators have pointed to stress, anxiety, anger, hopelessness, 
and emotional arousal in general as precursors to sudden death (Dimsdale, 
1977; Engel, 1976; Reich et al., 1981). Female sudden death victims often 
are divorced or single, have a history of psychiatric treatment, or have 
experienced the death of a close friend or relative in the six months pre¬ 
ceding their death (Talbott et al., 1977; Cottington et al., 1980). A relative 
risk factor calculation cannot be determined, because the incidence of sim¬ 
ilar stressors in the general population was not measured. 


Research Opportunities in Sudden Cardiac Death 

A wide variety of studies indicate that the nervous system helps regulate 
the heart. In physiological models, brain stimulation, brain lesions, and drugs 
reliably produce cardiovascular pathology. Studies in cardiovascular neu¬ 
ropharmacology have demonstrated the involvement of biogenic amines 
and neuropeptides in the control of cardiovascular physiology (cf. Chapters 
3 and 9). Behavioral models have been used to study stimulus-induced 
cardiovascular changes and the potential importance of learning. Finally, 
epidemiological studies have implicated environmental, social, and psycho¬ 
logical factors in the etiology of sudden cardiac death. 

Based on considerations at the Health and Behavior conference Bio- 
behavioral Factors in Sudden Cardiac Death, studies should be initiated in at 
least four major areas (Solomon et al., 1981): 


• cardiovascular neurobiology, with special emphasis on elucidating the 
neurobiological pathways that control cardiac function; 

• cardiovascular psychobiology, involving both more precise definition of 
cardiovascular reflexes and studies of such systems in awake, behaving 
animals and in man; 

• cardiovascular sociobiology, emphasizing the role of social factors in de¬ 
termining the timing and severity of arrhythmias; and 

• epidemiology , extending currently accepted techniques to a wider pop- 


illation sample to clarify relationships between cardiovascular disease and 
behavior. 

Conclusions 

From the earliest days of medicine, physicians have recognized that behav¬ 
ioral activities and social context can profoundly affect a person s health, 
well-being, productivity, and longevity. Discovery of the mechanisms of 
behavioral and social influence on disease have lagged far behind elucidation 
of infective, nutritional, and some other mechanisms of disease. Although 
health professionals often acknowledged the influences of behavioral and 
social factors on physical illness, lack of information about mechanisms has 
limited the ability of medicine to intervene. In the case of cardiovascular 
disease, behavioral influences on pathophysiology and its outcome have 
recently been the subject of extensive study. 

Some contributions that behavioral factors make to the etiology of car¬ 
diovascular disease are well documented. Many risk factors, including cig¬ 
arette smoking and dietary intake of cholesterol, have been implicated 
directly as etiological agents. There is evidence that certain patterns of 
lifestyle are pathogenetic and that these components may be relatively 
discrete. If so, it may be possible to help individuals alter them without 
requiring a major reordering of society. Cardiovascular disease is so prev¬ 
alent that recognition of even modest behavioral influences, if they can be 
beneficially influenced, may be of considerable usefulness. 

Diet, exercise, and use of tobacco and alcohol are types of behaviors that 
influence the development of cardiovascular pathology. Thus, the stage is 
set for the application of this information in disease prevention. Chapter 
15 considers issues in biobehavioral research involved in modifying the 
pathogenic patterns of such behaviors. An increased research effort must 
be made to better understand ways in which behavioral factors relate to 
cardiovascular disease and mechanisms by which they exert their effects. 
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Diabetes and Behavior 


The isolation of insulin in 1921 by Banting and Best (1922) was heralded 
as a therapeutic milestone for persons with diabetes, and countless lives 
have been saved. Nonetheless, 60 years later, diabetes mellitus ranks among 
the nation’s leading medical problems. Therapy still depends on diet mod¬ 
ification, insulin replacement, and adherence to a demanding medical reg¬ 
imen. Although present therapies can control certain symptoms, they cannot 
cure the disease or its complications that impair both the quality and length 
of life. 

Approximately five million Americans (2.3 percent of the population) 
are known to have diabetes; another five million people may have undi¬ 
agnosed or latent diabetes (National Diabetes Data Group, 1978). Among 
persons age 45-64 years, the annual prevalence rate is 5 percent; for those 
over 65, the rate is one in every 12 persons. 

Diabetes, the fifth ranking cause of death by disease, accounted for 35,000 
deaths in 1976 and is a contributing factor in another 90,000 deaths each 
year. Blindness is 25 times more common in the diabetic than in the 
nondiabetic population; each year, about 5,000 diabetics become blind. 
About 500,000 women of childbearing age have diabetes. During preg¬ 
nancy, such women face a probability of fetal death that is five times greater 
than for nondiabetic women and a risk of bearing an infant with congenital 
abnormalities that is three times greater. About 25 percent of diabetics are 
under treatment for heart disease, and diabetes is one of the four major 
risk factors for heart disease. 



Clinical Aspects of Diabetes 

Of the 5.2 million Americans with diagnosed diabetes, 5 to 10 percent 
require one or more daily injections of insulin. This form of the disease is 
commonly called juvenile-onset diabetes or insulin-dependent diabetes mel- 
litus (IDDM) and usually develops before age 20. It is the most common 
endocrine disease in childhood. Maturity-onset noninsulin-dependent di¬ 
abetes mellitus (NIDDM) constitutes more than 80 percent of the diabetic 
population. NIDDM typically develops after age 40, usually in individuals 
who are overnourished or obese; symptoms often can be controlled by oral 
hypoglycemics, exercise, and restricted diet. More than one million NIDDM 
patients take insulin for better control of their symptoms and blood glucose. 

Diabetes originally was viewed as a simple hormone deficiency caused 
by the failure of the beta cells of the pancreas to produce enough insulin. 
It now is thought to be a group of diseases with a variety of causes—genetic, 
environmental, and immunological—all of which result in an inability to 
utilize glucose normally. Recent advances in diabetes have established that 
there is multifactorial control of glucose regulation. The most prominent 
regulators of glucose metabolism also are significantly responsive to stress. 
Some of those that increase blood sugar are catecholamines, cortisol, growth 
hormone, and glucagon. The neuropeptide somatostatin can be a powerful 
inhibitor of both growth hormone and glucagon. So far, little is known 
about patterns of physiological response to stress as a factor in the metab¬ 
olism of blood glucose. 

Emotional stress (Koski, 1969), psychosocial factors (Garner and Thomp¬ 
son, 1978; Johnson, 1980), and familial factors (Baker et al., 1975) are all 
thought to influence the course of diabetes. Only recently have systematic 
interdisciplinary efforts begun to investigate those possibilities (Hamburg 
et al., 1980). 


Clinical Course 

Complications of diabetes are devastating, and all systems of the body can 
be affected. The most feared complications are blindness, atherosclerosis, 
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and gangrene. Atherosclerosis affects the large blood vessels (cf. Chapter 
7). This complication is especially prominent in maturity-onset diabetes but 
occurs with both types. The greater the atherosclerosis, the greater the 
incidence of coronary heart disease and strokes. Diabetics also have a 100- 
fold increase in the prevalence of peripheral vascular problems as compared 
with nondiabetics. The major blood vessels of diabetics with atherosclerosis 
show premature aging. If the individual is 50 years old, the blood vessels 
have the same appearance as vessels from a 60- or 70-year-old. According 
to Joslin Clinic data, even with the best current therapies for diabetes, 
coronary heart disease acccounts for more than 50 percent of the deaths 
in diabetes mellitus. Gangrene of the lower extremities, which often leads 
to amputation, is a major cause of hospitalization of diabetic patients. 

Juvenile-onset or insulin-dependent diabetics suffer from disease of the 
tiny blood vessels (capillaries) as well as the major ones. Capillaries in the 
retina of the eye and in the kidneys are especially affected. The average 
life span for a juvenile diabetic is about 35 years from the time of diagnosis. 
About 50 percent of juvenile diabetics who developed diabetes between 
5 and 15 years of age will have died of renal failure by 40 and 50 years of 
age, because of specific small vessel complications in the kidney. About 20 
percent of the same population will be legally blind, and all will have 
evidence of nerve damage due to the vascular lesions. 


T reatment 

Pharmacological approaches to therapy for diabetic patients are more ex¬ 
tensive than ever before. Recent advances involve efforts to define more 
accurately the specifics of abnormal metabolic actions in relation to the 
various diabetic syndromes and their complications. New forms of insulin 
act more efficiently at the cell level and show less tendency to provoke 
allergic reactions. Single-peak insulin and monocomponent insulin are ex¬ 
amples of two very pure forms of insulin. The major therapeutic advance 
along these lines for the future will be the production of human insulin 
using recombinant DNA techniques. 

There have also been advances in the delivery of insulin. Most IDDM 
patients now inject themselves daily with a combination of intermediate- 
and short-acting insulins. Therapeutic trials are under way using prepro¬ 
grammed insulin infusion pumps that deliver insulin automatically via a 
subcutaneously placed needle. Although continuous infusion pumps offer 
the potential of more precise titration, there are problems about delivery 
of appropriate insulin doses. At times, there is pooling of insulin in the 
tissues. There also are risks of infection with implanted needles. Nor does 
preprogramming conform to unexpected needs. Also, for many women, 
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the pump and tubing are not cosmetically acceptable. Although the pumps 
are about the size of a small transistor radio and fit nicely on the belt and 
under a suit jacket, women can find them obtrusive and unwieldy. Certain 
kinds of activities are limited or prevented while wearing the insulin pump. 
For all of these reasons, the insulin infusion pump will not release the 
IDDM diabetic patient from a demanding therapeutic regimen. 

Despite medical advances, following the diagnosis of diabetes the patient 
and family still must adapt to a radically altered life. There are continuing 
stresses such as living with the foreboding of a shortened life span for the 
patient; the specter of severe complications that may result in coronary 
disease, blindness, stroke, amputation, or other major physical handicaps; 
apprehension over unpredictable occurrence of insulin reactions or life- 
threatening crises related to ketoacidosis; and pervasive concern over ability 
to handle these crises. At best, there are daily problems of fitting a personal 
and family lifestyle around monitoring and regulating the diet, exercise, and 
medication of the diabetic patient. 


Important Issues in Diabetes for the Biobehavioral Sciences 

Three broad areas have emerged to command the attention of biobehavioral 
scientists for collaborative efforts with biomedical scientists in diabetes 
research: 

• Coping with the emotional burden of diabetes A conceptual model and 
empirical data base are needed concerning the processes of coping with the 
predictable crises and daily demands of diabetes. The repertoires of coping 
skills and strategies that will be effective under diverse conditions and for 
persons of varying ages and social circumstances must be identified and 
incorporated into the lives of diabetics and their families. The uses of 
networks of social support in preventing and buffering the harmful effects 
of life stress need to be understood. 

• Effective use of health services and adherence to treatment More information 
is needed about factors that influence the development of responsible self- 
care and enhance the adoption of behavior and lifestyle that reduce health 
risk and maximize functional health status. The potential of the health care 
delivery system for providing effective patient education and social support 
as an adjunct of good medical care must be utilized. Research of this kind 
in diabetes can be a prototype for other chronic diseases. Promotion of 
increased individual health care responsibility has broad implications for 
improving the overall health status in other medical conditions. 

• Physiological-behavioral interactions Interactive metabolic effects of 
biomedical and psychosocial variables should be studied more closely. There 



148 


major disorders and conditions 

is a need to differentiate subsets of diabetic patients for whom the profiles 
of these interactive effects show distinctive patterns in response to social 
and environmental factors. This knowledge could have great significance 
for the management of diabetes. 

There is now a substantial body of concepts, methodology, and data in 
the biobehavioral sciences that would seem to have great potential for 
transfer to diabetes-related problems. As an initial step in this direction, 
the National Institutes of Health convened a conference of behavioral 
scientists, diabetologists, and biomedical investigators to foster an exchange 
of information and perspectives (Hamburg et al., 1980). The goals of the 
conference were to: 

1. identify existing behavioral knowledge and techniques and suggest 
methods of applying them to problems of diabetics and their families; 

2. identify research areas of most need and promise; 

3. actively encourage the interface between biomedical and behavioral 
researchers and clinicians; 

4. attract both new and established behavioral investigators into the di¬ 
abetes research area; and 

5. develop new models and approaches for the study of adherence and 
outcome in diabetes. 


Coping u ith the Emotional Bardens of Diabetes 

The human capacity for coping with adversity is immense (cf. Chapter 3). 
Nevertheless, living with diabetes can impose challenges that test the limits 
of endurance. Outcomes for diabetic patients and their families depend on 
the nature and extent of the burdens imposed, the context in which stresses 
are experienced (Lazarus, 1977), and the coping ability of the specific per¬ 
sons involved. For some, relatively minor stresses precipitate unmanageable 
physical and emotional responses. Techniques are needed to identify readily 
these high-risk individuals and families, so that needed support can be 
offered. Most manage to adapt with reasonable success, but often at great 
personal costs. For a fortunate few, even experiences that appear to be 
disastrous are managed; and, in the coping process, certain individuals ac¬ 
tually seem to gain in overall strength and competence. Garmezy (1980) 
and others have emphasized that the medical profession has much to learn 
rom studying these stress-resistant, highly effective copers. Existing re¬ 
search indicates that the coping skills of the more typical, less competent 
persons can be improved substantially by appropriate interventions. Cohen 
and Lazarus (19^9) have summarized concepts, issues, and research data in 



Diabetes and "Behavior 149 

an excellent overview of the current state of knowledge pertaining to coping 
with physical illness. 

Coping can be anticipatory; that is, preparatory and adaptive strategies 
can be initiated prior to a stressful confrontation that is predictable. When 
the predictions are valid and the preparatory actions are appropriate, po¬ 
tential harm is markedly diminished. Although it has not been generally 
specified as such, health care professionals have long used effective antic¬ 
ipatory coping to help diabetics avoid or minimize medical problems due 
to hypoglycemia, poor foot care, and intercurrent infections. Risks are 
explained, preventive measures are detailed, early warning signals of pa¬ 
thology are specified, and plans for prompt treatment are explained clearly. 
As a result, diabetics and their families often handle disturbances in these 
areas with competence and relatively minor anxiety. When comparable 
health disturbances arise from unknown cause, ambiguity, ignorance, and 
lack of a clear plan of action can lead to great emotional distress. In these 
situations, the amount of distress may seem to be out of proportion to the 
degree of illness. High anxiety may, in turn, aggravate the medical condition. 

There are predictable crises related to the course of diabetes and to the 
effects of developmental transitions and stage of the life span on events of 
the illness. Many of the adaptive challenges that the diabetic patient must 
face also are posed for family and friends. Effective anticipatory coping for 
these situations could lessen distress and improve health outcomes (Ham¬ 
burg et al., 1980). 

For most persons, a diagnosis of diabetes comes as an unexpected, dev¬ 
astating development; it may start with an acute life-threatening illness that 
requires hospitalization. For others, the onset is insidious and less dramatic. 
Regardless of severity of onset, most patients experience an initial disbelief 
and deep concern about the prospects for the quality of life in the future. 
They also feel anxious about the impact on meaningful interpersonal re¬ 
lationships. The overall appraisal of these issues and initial coping experi¬ 
ences may affect life-long patterns of coping strategies as well as health 
attitudes and behaviors. Existing research shows that there is a danger of 
information overload during the initial IDDM episode. The only immediate 
knowledge that parents or family can absorb is survival information, because 
of the overwhelming trauma of the initial diagnosis. It is still unclear how 
the handling of events of the initial episode affect the degree to which 
persons incorporate diabetes as a tolerable routine of daily life or adopt a 
sick role. 

Diabetic patients and families must cope with many predictable medical 
events. The physical well-being, energy level, and mood of diabetic patients 
may be affected by blood sugar level and metabolic status, which can fluc¬ 
tuate widely and rapidly. At times, efforts to control blood sugar closely 
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can lead to high frequency of hypoglycemic episodes that have mood and 
behavior components. Failure of the patient or significant others to under¬ 
stand such side effects can be a source of needless personal distress and 
interpersonal tension. A major task of the care provider is to work out a 
medical regimen that balances the patient’s psychosocial well-being with 
the medical goal of maintenance of appropriate glucose levels. 

The complications of diabetes are another predictable source of adaptive 
challenge. The potential for severe complications resulting in major hand¬ 
icap or death threatens all diabetic patients; however, perceptions of per¬ 
sonal vulnerability and coping demands can vary tremendously. Parents 
typically are more concerned about complications than are their young 
diabetic children. Adult crises occur when the first symptoms of a compli¬ 
cation are confirmed or following a personal encounter with another diabetic 
who has a complication. 

Individuals with diabetes must confront the same life course changes that 
others do. For them, however, adolescence, marriage, pregnancy, and career 
decisions may be unusually stressful (Pearlin, 1975; Mattson, 1980). There 
are recent efforts to develop behavioral assessments of coping competence 
in the diabetic patient and family. The battery includes ratings by diabetic 
educators of knowledge and skills of diabetes management, assessment of 
family coping styles, and a measure of family adjustment and patient self- 
concept. The aim is to identify families in need of additional help and 
competent families whose strengths can be monitored and reinforced (Baker 
et al., 1975). 

The medical care system may be the only resource some people have in 
times of stress. Research on the pathways to care and studies of the utili¬ 
zation of health services have highlighted the potential importance of the 
lay referral network (family, friends, community influential) and the lay 
treatment network (family, personal social networks, natural helpers in 
neighborhoods, community care givers such as clergy and teachers, mutual 
help groups). The relationship between these social support systems and 
utilization of medical care services is complex. Absence of an adequate 
social support network can inhibit the entry into the system to obtain needed 
medical care and increase the use of health services when the major problem 
is the need for human support. The social support capabilities of the medical 
care settings may need to be enhanced, but an equally important strategy 
may be to devise ways of increasing interactions between the health service 
providers and social support systems in communities. Models of such strat¬ 
egies are only recently becoming available. An important development for 
diabetics has been the recognition by health professionals of the importance 
o peer groups of diabetic patients and families. Many physicians and clinics 
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now refer patients to existing self-help diabetes groups or sponsor such 
groups in their own offices. 


Development of Responsible Self-Care 

There is considerable biobehavioral science research under way on the 
determinants of adherence behavior (cf. Chapter 16). Evidence strongly 
suggests that the diverse abnormal phenomena characterizing the diabetic 
state are partly or completely reversed with control of aberrant glucose 
levels. Historically, manipulation of diet has been a key in attempting to 
treat diabetes. Behavioral treatment of obesity is important in its own right 
and even more so as a model system for studying what may be the single 
most important psychosocial and behavioral factor in diabetes—adherence 
to therapeutic regimens. In its study of adherence to diet and exercise 
programs, behavioral treatment of obesity has had access to the most re¬ 
liable, valid, and economic-dependent variable in behavioral research— 
change in weight. Determination of the major results of behavioral treat¬ 
ment of obesity show it to be a modest improvement over traditional 
methods of outpatient treatment with respect to decreased attrition, de¬ 
creased symptomatology, and increased weight loss. Weight loss, although 
small, has been clinically useful in control of hypertension and could be 
significant in control of diabetes. 

What is being learned in this model system is beginning to be applied 
to adherence to therapeutic regimens, particularly to taking medications. 
Recent studies of home glucose monitoring suggest that providing infor¬ 
mation about blood glucose levels can enhance the level of personal re¬ 
sponsibility taken for adherence to the regimen and maintenance of good 
diabetic control (Stunkard, 1980). 

Until recently, the metabolic effects of exercise and its appropriate use 
in treating diabetes have not been well understood. Research has helped 
to define hormonal and metabolic consequences of exercise in diabetes 
mellitus and obesity. The status of diabetic control or degree of insulin 
deficiency appears to determine the glucose response to acute exercise. In 
poorly regulated insulin-dependent diabetics, acute exercise results in a rise 
in blood sugar; but in moderately well controlled IDDM or NIDDM pa¬ 
tients, acute exercise leads to a fall in blood glucose. The mechanisms of 
exercise-induced hypoglycemia in insulin-treated IDDM diabetics have also 
been clarified. Acute exercise increases the availability of insulin from ex¬ 
ercised sites, which may cause hypoglycemia by interfering with hepatic 
glucose production. Recent data suggest that, in nondiabetic subjects, acute 
exercise increases insulin binding; this may also be of importance in the 
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blood glucose response. In obese subjects, ketones and fatty acids replace 
glucose as the major substrates for muscle during starvation or treatment 
with protein diets. The effects of physical training on insulin and glucose 
homeostasis have been examined in normal, obese, and NIDDM diabetics. 
In very well trained athletes, hypoinsulinemia has been documented, sug¬ 
gesting an increased insulin sensitivity. In obese subjects, physical condi¬ 
tioning lowers plasma insulin. In NIDDM diabetics, the data are conflicting 
as to whether there is an improvement in insulin sensitivity or glucose 
tolerance. 

There is a need to encourage interdisciplinary research in which are 
established biochemical, physiological, and behavioral aspects of effects of 
exercise on stress reduction, insulin sensitivity and availablity, and other 
relaxed metabolic factors such as lipoproteins. Such basic research would 
be invaluable in designing useful exercise training programs for diabetics 
that take into account both risks and benefits (Diabetes Mellitus Coordi¬ 
nating Committee, 1979). 


Use of Health Services 

No physical disease demands a stronger partnership between patient and 
therapist than diabetes. Education in self-care has been a hallmark of suc¬ 
cessful management. Successfully managing day-to-day details of diabetes 
creates a healthier and more secure diabetic person. Denial of the disease, 
hostility toward even.'one involved, and rigid resistance to advisable change 
can lead to dangerous situations for the patient. Self-care education is a 
continuing process that should occur whenever patient and therapist meet. 

A relatively new area being explored in behavioral medicine is the in¬ 
teraction of the personality^ of the patient and the type of treatment. Some 
treatments in themselves appear to be more conducive to adherence than 
are others. However, adherence may be facilitated further by a match 
between the personality, goals, and needs of the patient and the type of 
treatment (Eisenthal et al., 1979). In this context, treatment is used broadly 
to refer to all demands made on the patient by physicians, nurses, dietitians, 
educators, and others in the health care system. Attempts to match patient 
needs and treatment characteristics should include: 

• Determining the patients needs, which may be influenced by such var¬ 
iables as type and stage of illness; age, sex, and socioeconomic level of 
patient, family constellation and amount of available social support; and 
concurrent life stresses. Needs of the patient also vary in terms of personal 
motivations and ethnic and cultural qualities that characterize the person 
and family. 



dividualized education programs has been described (Miller and Goldstein, 
1972; Giordano et al., 1977). Innovations in service delivery have led to 
decreased hospitalization, better control, and substantial cost savings. 

Within the broad domain of therapeutic strategies are various concepts, 
programs, and innovative procedures. How these elements are integrated 
into the life of a person with diabetes will vary according to health beliefs, 
state of health, perceived efficacy of therapy, and access to health care 
services and resources. 


Physiological Behavioral Interactions in Diabetes 

During the past five years, remarkable strides have been made in under¬ 
standing basic cellular mechanisms underlying the production of insulin, 
glucagon, and a variety of other important peptide hormones and neuro¬ 
regulators. These advances have been made possible by the development 
of several important basic techniques, most notably the advent of methods 
for isolating and translating messenger RNA in cell-free systems in vitro 
and the remarkable breakthroughs in gene isolation, nucleotide sequencing, 
and recombinant DNA technology. 

A number of examples can be cited to highlight this progress. Several 
early precursors of important hormones have been identified and partially 
or completely characterized, including preproinsulin, the initial translation 
product of the insulin gene, and proglucagon, a larger precursor peptide 
from which glucagon and other, larger glucagon-related peptides probably 
derive. As discussed in Chapter 3, interconnections have been found among 
adrenocorticotropic hormone (ACTH), melanocyte stimulating hormone 
(MSH), and the potent morphinelike peptide beta-endorphin, all of which 
derive from a large polypeptide precursor that is fragmented by mechanisms 
similar to those that convert proinsulin to insulin. Analysis of these mech¬ 
anisms may help to explain how the entire body is recruited in complex 
reactions such as the stress response. There is also evidence that mutations 
in the proinsulin molecule occur in the human population and may in some 
instances give rise to diabetic syndromes. 
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The proinsulin-relared insulinlike growth factor (IGF) has been isola 
and characterized. It is partly under the control of growth hormone 
thus may be one of a number of factors (somatomedins) that, along v 
insulin, control physical growth. This demonstration, along with pars 
studies on relaxation and nerve growth factor, indicate that the insulin g 
has diversified by means of gene duplications occurring early in evolut 
into a family of structurally related peptides that play varied integra 
roles. Such studies have been made possible by techniques for cloning 
nucleotide sequencing of cDNA copies of messenger RNA for hormo 
such as insulin, growth hormone, chorionic gonadotropin, placental la< 
gen, parathyroid hormone, and the ACTH-endorphin precursor from b 
animal and human sources. 

This recent and continuing explosion of knowledge is paralleled by c< 
parable advances in understanding brain neuroregulation (cf. Chapter 
Taken together, there are remarkable opportunities for behavioral 
biomedical researchers in diabetes, particularly in relation to stress 
sponses, pain, glucose metabolism, control of appetite, and direct eff 
of hypoglycemia on mood and behavior. 


Issues Relating to the Control of Obesity 

A research focus of special interest is obesity, which is a risk factor b 
of diabetes and cardiovascular disease. About 90 percent of people > 
become diabetic are overweight. Thus, for those who get diabetes, a cri 
problem is how to control excessive caloric intake. 

How excessive caloric intake influences the onset and course of diab 
is a focus of current research. The beta cells of the pancreas have a 
markable capacity to increase insulin production when body weight 
creases; at higher weights, more insulin is needed to keep a blood si 
level normal, partly because the fat cells become relatively insensitiv< 
insulin. But beta cells cannot expand secretory capacity indefinitely. 1 
thermore, overweight people have a decreased number of insulin recept 
Fasting or weight loss results in a return of the number of insulin recep 
to normal or near normal and an increased insulin sensitivity. 

One approach to the treatment of obesity in maturity-onset diabett 
illustrated by the Diabetes Unit of Emory University. (Davidson, 1( 
Davidson and Goldsmith, 1979). A team (physician, podiatrist, dietic 
and nurse) evaluates and educates patients and provides continuous foil 
up care. Physicians take personal responsibility for prescribing diet. 1 
work closely with dieticians to teach the patient how to regulate int 
This group uses a stepped approach to treating obese diabetics. The 
step is conventional low-calorie diets. If the patient loses weight, a ] 
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calorie diet is maintained along with an exercise routine and continuous 
follow-up care. If the low-calorie diet does not work, a fast is instituted 
with close medical supervision. Follow-up of fast-induced weight loss in¬ 
cludes a low-calorie diet and exercise routine with continuous support. The 
continuity of care has been found critically important. From 1970 to 1978, 
patients at Emory have lost an average of 20 pounds each, constituting 40 
percent of the excess weight. About 80 percent of their patients are on 
diet therapy alone; 20 percent are on insulin. Other approaches to patient 
education facilitated by social reinforcement have shown similar promise. 

In other research, a group of patients taken off oral agents in 1970 were 
followed until 1978. Those who lost the most weight had the greatest 
lowering of plasma glucose. The group placed on insulin transiently and 
then on diet alone lost an average of 33 pounds, and their average plasma 
glucose in 1978 was 100 mg/dl lower than it had been on oral agent therapy 
in 1971. Patients who were on insulin in 1978 and who were the most 
above ideal body weight had the greatest plasma glucose increase from 1971 
to 1978 (Davidson, 1981). This, again, tends to indicate that control of 
plasma glucose entails more than giving insulin. 

Careful attention to nutrition can be an important component of a co¬ 
ordinated care program for diabetics by helping to promote continuity of 
care. In an interesting innovation showing the ingenuity that can be applied 
in health education, one group approached the problem of getting patients 
involved in nutritional planning by producing a Diabetes Guidebook: Diet 
Section (Davidson and Goldsmith, 1979). The book is color coded to 
simplify use by patients who cannot read or write. Special efforts were made 
to choose foods preferred by that patient population. The original basic 
nutritional care program is expensive, but long-term savings can be effected 
by reducing the need for insulin and diabetes-induced illnesses. 

In the conference Combining Psychosocial and Drug Therapy , there was a 
broad consensus that research on treatment of obesity in relation to diabetes 
and hypertension is a matter of high priority (Parron et al., 1981). Special 
attention was directed to principles of social learning and factors influencing 
long-term maintenance of weight loss, as well as to conditions in which 
relapse occurs. This latter focus is also a priority consideration in research 
on smoking cessation (cf. Chapter 5). 


Conclusions 

Diabetes is a classic example of a chronic disorder with a clear biological 
origin that nonetheless has major behavioral components. To ignore its 
psychosocial aspects is to risk treatment failure. For obese patients with 



156 MAJOR DISORDERS AND CONDITIC 

adult-onset diabetes, successful biobehavioral interventions may allev 
the diabetes. 

Psychosocial aspects of treatment also can be crucial for diabetics wit! 
weight problems, helping them to understand better how the disease aff 
their lives and the lives of those around them. Integrated health care syst 
focus both on controlling the physical manifestation of elevated blood si 
and on the particular needs of the patients as they cope with demand 
their disorder. Application of the biobehavioral sciences to gaining be 
insights into factors that affect the ability of individuals to adapt alreac 
proving to be a rewarding and enlightening direction for research. 
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9 

Major Mental Disorders 
and Behavior 


Great advances in the understanding and treatment of severe mental illness 
have occurred in the past 25 years. Before World War II, a diagnosis of 
schizophrenia or psychotic depression produced feelings of fear and hope¬ 
lessness similar to those that many people still associate with a diagnosis of 
cancer. The favorable investigative climate fostered primarily through gov¬ 
ernmental programs like those of the Alcohol, Drug Abuse, and Mental 
Health Administration (ADAMHA) has helped to improve the treatment 
of the most disabling mental disorders. 

The population in American psychiatric hospitals increased for many 
years, peaking in 1955 at over 500,000. Since then, it has declined steadily 
as wider application has been made of new drug and psychosocial treatments; 
by 1973, the number of patients hospitalized for mental illnesses had fallen 
to only half of the 1955 figure (Berger et al., 1977). This decrease in the 
hospitalized patient population has continued, despite a growing total pop¬ 
ulation and rising admission rates to mental hospitals. Yet it is only one 
aspect of the impact of effective treatments. The existence of psychoactive 
agents has molded basic research on brain physiology, pharmacology, and 
biochemistry; and requirements for precise evaluation of new drugs have 
fostered major improvements in clinical research methodology (cf. Chapter 
19). 

The Institute of Medicine has conducted several activities in the past few 
years that addressed the role of biobehavioral sciences in improving treat¬ 
ment of major mental illnesses. To assist the President’s Commission on 
Mental Health, the Institute invited several papers assessing scientific ad- 
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of major mental disorders (Parloff et al., 1978; Berger et al., in press). The 
Institute also convened a conference to explore issues in the provision of 
care for mental disorders in general health care systems, where the majority 
of people needing mental health care interact with health professionals 
(Parron and Solomon, 1980). More recently, as part of the study Research 
on Stress in Health and Disease, a group evaluated evidence that life events 
and other psychological and social influences are risk factors of mental and 
physical disorders (Elliott and Eisdorfer, 1982). This chapter presents some 
highlights of these projects. 


Basic Concepts of Brain Function 

In vertebrates, including human beings, the brain and spinal cord form a 
continous structure, the central nervous system (CNS) (Kandel and Schwartz, 
1981). The peripheral nervous system connects the central nervous system 
with other organs in the body, conveying information to the brain through 
sensory nerves and from the brain through motor nerves. The brain also 
monitors the blood for information in the form of chemicals that are released 
elsewhere in the body, and it sends out chemical signals that influence the 
activity of specific organs such as the heart, adrenals, and thyroid (National 
Academy of Sciences, 1979). 

As many as 100 billion nerve cells make up the human brain. Each cell 
interconnects with many other neurons, receiving and sending information 
that can facilitate or inhibit cell action. For most neurons, specific com¬ 
pounds transmit information between cells and regulate such transmissions. 
Until recently, scientists thought that only a small number of chemicals 
were involved in neuronal regulation. However, in the past few years, many 
investigators have added to the list of such compounds (Barchas et al., 
1978). Rapid developments in this area have necessitated reevaluations of 
ways in which chemicals could regulate neuronal activity. A number of 
nomenclatures have been proposed (Dismukes, 1979), one of which is 
shown in Table 9-1. The term neuroregulators emphasizes that the compounds 
all have in common the ability to regulate communication among nerve 
cells. These are subdivided into two broad categories: neurotransmitters 
actually convey discrete messages between two nerve cells, and neuro¬ 
modulators modify the effectiveness of such neurotransmission. 


Neurotransmission 

Neurons characteristically have a central cell body containing the nucleus 
and much of the enzymes and other biochemical machinery needed to 



TABLE 9.1 Categories of Neuroregulators 

N euroregulators : substances involved in interneuronal communication. 

Neurotransmitters: neuroregulators that act at a neuronal synapse to transmit a 
presynaptic signal to a postsynaptic neuron. 

Neuromodulators: neuroregulators that affect neuronal communication through 
mechanisms other than synaptic transmission. 

Hormonal neuromodulators: substances that alter neuronal activity at a distance from 
the site of release, possibly at many targets simultaneously; they exert their effects 
either via specific membrane receptors or by selectively interfering with some 
aspect of neurotransmission. 

Synaptic neuromodulators: substances that affect neuronal function locally by altering 
neurotransmitter activity at the synapse through a specific site, possibly a membrane 
receptor. 


maintain their function. From this body extend many fibers, some short 
and others much longer. Most of the fibers, called dendrites, receive in¬ 
formation from other cells. One, the axon, sends signals out from the cell 
body; it may extend relatively short distances to convey messages to other 
neurons in the brain or as far as 3 ft in man to provide information to an 
end organ such as a muscle. An electrical signal is conveyed along the axon 
until it reaches a synapse—a specialized structure in which two neurons 
come into very close contact. Only a small gap, the synaptic cleft, separates 
them. The neurotransmitter conveys the signal across that cleft. The main 
known features of neurotransmission are identified in a representation of 
a dopamine synapse (Figure 9.1). 

In the presynaptic terminal, the neurotransmitter dopamine is synthesized 
in two steps from tyrosine, its amino acid precursor. The enzyme tyrosine 
hydroxylase catalyzes the first reaction; it is present only in neurons in 
which dopamine and related neuroregulators are formed. A second enzyme, 
dopa decarboxylase, completes the synthesis, and dopamine is stored in 
presynpatic vesicles, or granules. 

An electrical signal along the axon depolarizes the presynaptic membrane 
and initiates a chain of events that releases dopamine into the synaptic cleft. 
The neurotransmitter then diffuses across this gap and interacts with specific 
membrane receptors on the postsynaptic side in a “lock and key” fashion. 
Interaction with postsynaptic receptors probably produces conformational 
changes in the receptor that result in a number of changes in the postsynaptic 
neuron. There also appear to be presynaptic receptors for dopamine that 
may form part of a feedback loop to regulate neuronal activity. 
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FIGURE 9-1 Idealized representation of a dopaminergic synapse. Dopamine (DA) 
is synthesized in two steps from the amino acid tyrosine and then stored in synaptic 
vesicles. An action potential depolarizes the presynaptic membrane, resulting in the 
release of dopamine into the synaptic cleft. The neurotransmitter then interacts 
with specific postsynaptic receptors, initiating a complex series of events that includes 
changes in membrane permeability to specific ions and cyclic AMP (cAMP) for¬ 
mation. The latter, in turn, facilitates other intracellular processes. There also is 
some evidence for presynaptic receptors, which may alter dopamine synthesis as a 
function of synaptic activity. The neuronal signal is terminated when dopamine is 
cleared from the synaptic cleft, primarily through an active reuptake mechanism 
that returns it to the presynaptic terminal, where it is either metabolized by mono¬ 
amine oxidase (MAO) or restored in vesicles for future use. Reproduced with 
permission of authors from Barchas et al. (1978). Copyright© 1978 by the American 
Association for the Advancement of Science. 


Depending on the synapse, the neurotransmitter may either excite or 
inhibit activity of the neuron on which it acts. The signal, once sent, must 
end rapidly; signal termination is accomplished by removing the transmitter 
from the synaptic cleft. As with several other transmitters, dopamine has 
a specific reuptake mechanism that rapidly returns most of it to the pre¬ 
synaptic terminal, where it is stored again in vesicles for later use or de¬ 
stroyed enzymatically. 

A number of other important neuroregulators are thought to act as 
neurotransmitters in some parts of the brain and peripheral nervous system, 
including serotonin, norepinephrine, gamma-aminobutyric acid (GABA), 
and acetylcholine. Each has comparable systems of synthesis, storage, re¬ 
lease, and inactivation. All of those mentioned have been implicated in 
hypotheses about major mental disorders. 



JLOZ 


MAJUR U13UJK.UX1JK.3 AINU UUiNUUlU 


Neurom odu la t ion 

More precise understanding about neuronal function has suggested that 
all neuroregulators are neurotransmitters. Exploration of other way 
which they might act on neurons has led to the concept of neuromodula 
(Elliott and Barchas, 1980). There are several hypotheses about alterns 
mechanisms for precisely controlling communication among groups of n< 
cells. Tentatively, neuromodulators can be subdivided into two broad 
egories. 

Hormonal neuromodulators affect neuronal activity at locations relati 
distant from their release site. For example, hormonal neuromodula 
might be released from peripheral or central neurons or from other p 
of cells in the body and produce widespread effects throughout the b 
(Figure 9.2). Unlike neurotransmitters, hormonal neuromodulators can 1 
prolonged effects, altering baseline activity of spontaneously firing neu. 
or affecting responses to other neuronal input. Such a mechanism c< 
enable precise modulation of the activity of an entire group of nerve c< 

Synaptic neuromodulators affect neuronal function secondarily by alte 
the activity of a neurotransmitter at sites of synthesis, release, rece 
interacdons, reuptake, or metabolism (Figure 9-2). This concept is b 
developed, and much more research on examples is needed to support 
data recently obtained. Investigators have found that some neurons cor 
more than one potential neuroregulator. This conflicts with earlier sug 
tions that a single neuron could only contain one neurotransmitter. Per! 
one substance is a neurotransmitter and the others are synaptic neuron 
ulators. 


Newly Discovered Neuroregulators 

Discovery of a number of previously unsuspected neuroregulators in 
brain has generated much interest in the field. Perhaps the most wi 
known of the discoveries are the endorphins, a class of polypeptide 
stances that possess analgesic activity like that of morphine and other op 
(cf. Chapter 1). These opioid peptides now have been found in the b 
pituitary, spinal cord, adrenals, and blood. They are involved in the 
ception of and reaction to pain. They also are intimately entwined wit! 
adrenocortical stress response, which suggests that their physiological 
may extend beyond pain (cf. Chapter 3). The peptides are much n 
difficult to study than other substances, but new methodologies are b 
developed (Snyder, 1980). 
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FIGURE 9.2 Possible sites of action of neuromodulators. Each letter indicates a 
potential site for synaptic or hormonal neuromodulation of neuronal activity: 

A. inhibition or stimulation of neurotransmitter synthesis; 

B. blockade or induction of neurotransmitter metabolism; 

C. interference with neurotransmitter storage, possibly by replacing it with a less 
active analogue (false transmitter); 

D. inhibition at postsynaptic neurotransmitter receptor sites; 

E. blockade of reuptake mechanisms; 

F. competitive or noncompetive inhibition at presynaptic neurotransmitter re¬ 
ceptor sites; and 

G. interaction with specific nonsynaptic receptors that affect basal neuronal 
activity or alter neuronal responsiveness to other input. 

Reproduced with permission of authors from Elliott and Barchas (1980). 


Analytic Techniques 

A contributing factor to the surge of knowledge within the neurosciences 
has been the many technological innovations developed in the past few 
years. For example, recent discoveries of neuroregulators can be traced 
directly to application of fluorimetric, enzymatic, gas chromatographic, mass 
spectometric, and radioimmunologic techniques for their detection and 
quantitation. Many of the substances of interest are present only in minute 






amounts. It is not at all unusual for the quantity of a substance to be repo 
as picograms (10~ 12 g) per gram of brain tissue. 

Among important recent advances have been improved techniques 
obtaining anatomical maps of neuroregulator distribution in the brain ( 
tional Academy of Sciences, 1979). More has been learned in the past 
years about how neurons connect with each other than in all prev 
history. For example, it is possible to trace neuronal pathways in undam; 
animal brains by utilizing the neuron’s own transporting mechanisms, 
diolabeled amino acids injected near cell bodies are taken up into the 
and transported along the axon. Other methods enable investigators to t 
backward from the synapse to the cell body. One recently developed t 
nique with great potential takes advantage of the fact that neurons 
glucose for energy. A chemical called deoxyglucose is taken up by neu 
but cannot be metabolized, so that its accumulation correlates with neur 
activity. Positron labeling makes it possible to use this method in hu 
beings and other mammals to localize changes in neuronal activity du 
the performance of specific behaviors. 


Affective Disorders 

The affective disorders of depression and manic psychosis are probably 
most destructive group of emotional illnesses in the United States in tt 
of prevalence, economic cost, impact on families, and even morn 
“Depression” is used to describe both a normal mood and a serious rm 
or emotional disorder (Berger, 1977). As a normal mood, it refer 
transitory feelings of sadness or discouragement that everyone feels du 
difficult times. As a mental disorder, depression has many symptoms, 
one of which is sadness. People with severe depression are profou 
pessimistic and often feel unworthy of the good things they have enjc 
in life; they tend to feel helpless and lose interest in their work and si 
activities. Often, they feel guilty about not living up to expectation 
others. Some depressed people are anxious or fearful and may be physi 
active without accomplishing much. Others feel tired and weak, have tro 
concentrating, and move quite slowly. Common physical symptoms inc 
headaches, backaches, or gastrointestinal distress and, in cases of se 
depression, insomnia and loss of appetite and weight. Suicidal thinking 
attempts are the most dangerous depressive symptoms. Collectively t 
symptoms are called the depression syndrome, which is quite variable f 
person to person. Some feel more emotional distress, others suffer prim 
from physical symptoms. 

Mania is a severe emotional disorder that seems to be, in many v 


the opposite of depression (Sack and De Fraites, 1977). The symptoms of 
mania can be divided into changes in mood, thought, motor activity, and 
behavior. Manics often are elated—sometimes euphoric, overconfident or 
superficially carefree. They exude optimism and may feel particularly at¬ 
tractive, desirable, efficient, and alert. However, their mood tends to yield 
readily to irritability if they are frustrated. The thought patterns of manics 
are disturbed, flitting rapidly from one thought to another. Ideas of potency, 
knowledge, and special abilities also appear in severe mania. Motor activity 
is accelerated, and manics work energetically, although they may move 
restlessly from project to project, unable to complete one. Drastic decisions 
may be made without preparation. As a result, severe mania can be as 
devastating to personal relationships and careers as is depression. 

About 1.5 million people are being treated for depression today, and 
perhaps three or even five times that number may need such treatment 
(President’s Commission on Mental Health, 1978). Thus, there may be 
from 4.5 to 7.5 million individuals in the United States who currently suffer 
the psychic pain, life disruptions, and risk of suicide associated with depres¬ 
sion. As many as 15 percent of the population will have at least one de¬ 
pressive episode during their lifetime. There is good evidence that genetic 
and biological factors are important in some forms of depression, especially 
bipolar depression, in which patients experience recurrent bouts of depres¬ 
sion and mania (Nurenberger and Gershon, in press). But psychosocial 
factors also appear to play a significant role in many cases. 


Psychosocial Risk Factors 

Predisposition Brown and Harris (1978) found a strong inverse association 
between social class and unipolar depression. Weissman and Myers (1978) 
reported a similar association between lower social class and depression for 
prevalence in the community but not for lifetime incidence of depression 
in the subjects studied. Reasons for these differences are the subject of 
debate. One contributing factor may be that subtypes of depression are 
associated with social class to different degrees. No available studies have 
had enough subjects across diagnostic subgroups to test this possibility. 

Only a few studies have assessed associations between chronic stressors 
and depression. Brown and Harris (1978) found that people who spent 
two years in situations they perceived as threatening were at increased risk 
of developing depression. Rates of depression are much higher for women 
than for men, particularly for mothers and young wives (Weissman and 
Klerman, 1977). It could be valuable to explore biological, psychological, 
and sociological sex differences to help account for these differences in 
depression rates. 



Precipitation and Perpetuation A number of well-done studies have « 
the belief that at least some depressions are a reaction to an individ 
recent experiences (Paykel, in press). Two large projects concluded 
compared with the general population, depressed patients experience r 
more life events just prior to the onset of a depressive episode (Payk 
al., 1969; Brown et al., 1973). Depressed patients report the occurr 
of a wide range of events preceding a depressive episode, particular!} 
loss of someone important and threats to self-esteem. Marital disharn 
also occurs frequently prior to the onset of depression. 

Little information is available about the influence of life events or 
likelihood of relapse in depression. As with onset of depression, the 
currence of undesirable life events during the preceding three me 
appears to increase the risk of relapse (Paykel and Tanner, 1976). , 
depressed patients who live in families that have high expressed em< 
may be more likely to relapse than are those living in families with 
expressed emotion (Vaughan and Leff, 1976). The condition of higl 
pressed emotion is characterized by high involvement of the family 
the patient, usually in a critical or hostile context (Brown et al., 1972 

Suicide, the most dramatic manifestation of depression, may be espe 
affected by outside events. Successful and attempted suicides correlate 
the intensity and the timing of threatening life events (Paykel, 1976 
appears to be true more generally, the type of life event that is perse 
significant may differ widely from one individual to another. Still, lo 
a significant relationship is particularly common. Vulnerability may 
crucial concept for understanding the relationship between life event; 
suicide attempts. Pokorny and Kaplan (1976) compared successful sui 
with controls matched for type and severity of depression and for < 
socioeconomic factors. Based on information obtained at the last ho 
admission before they committed suicide, subjects had a high “defen: 
score,” consisting of feelings of anxiety, depressed mood, inferiority, 
and suicidal ideation. Detection of such feelings could alert health pi 
sionals to patients who are in special danger of attempting suicide. 


Pharmacological Treatments 

Much of the change in treating people with affective disorders sp 
directly from the introduction of effective antidepressant and antit 
drugs. Although these treatment modalities now are widely accepted, 
siderable ingenuity was required to prove their efficacy in treating s 
affective disorders. This effort provided valuable experimental toe 
clinical research. One of the best examples of such secondary contribt 
was the incorporation into psychiatric research of the double-blind di 
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which now is a standard for rigorous tests of any new medical treatment 
(Kraemer, 1977). Using this design, one or more drugs are compared either 
to a medically inert placebo or to a drug with proven efficacy. The minimal 
requirement is that both patient and investigator be “blind to,” i.e., unaware 
of the identity of, the medication being given. Use of the double-blind 
technique greatly eases problems of unconscious bias of patient and phy¬ 
sician in evaluating drug effects. 

The need for accurate measures of treatment effects was especially great 
in depression, because many patients have a spontaneous remission. Well- 
controlled studies estimate placebo response rates to be about 16 percent 
for chronically depressed and 46 percent for acutely ill patients (Klerman, 
1972; Davis, 1976). Even with this high spontaneous remission rate, anti¬ 
depressants have consistently proven to be effective treatments for depres¬ 
sion. For example, tricyclic antidepressants, the most widely used class of 
antidepressant drugs, are more effective than placebo for acute treatment 
of a depressive episode in about two thirds of studies (Berger, 1977). About 
80 percent of acutely depressed patients respond to available pharmacol¬ 
ogical thei-pies and psychotherapies. As another aspect of efficacy, inves¬ 
tigators have shown that maintenance treatment with tricyclics for up to a 
year significantly decreases the relapse rate of depressed patients. Thus, 
tricyclics both provide acute relief of depressive symptoms and delay or 
prevent their return. 

Despite the success of the tricyclics, the drugs are not ideal. They take 
at least two and up to six weeks to begin relieving the symptoms of depres¬ 
sion. They also have numerous side effects that, in some patients, can be 
severe enough to prohibit their continued use (Berger, 1977). An especially 
unfortunate feature of tricyclics is their toxicity at high doses: overdoses 
can be fatal, making the drugs particularly dangerous for exactly the patients 
who need them most urgently—namely, depressed patients with suicidal 
ideation. Also, tricyclics cannot help every patient, and as yet there is no 
way to predict who will respond. Some patients fail to respond to one 
antidepressant but have a dramatic response to a second type. During the 
two to three months necessary to find the correct drug, patients continue 
to suffer and remain at risk of suicide. The search for new and better drugs 
continues (Feighner, 1981). 

The discovery that lithium salts are an effective treatment of mania has 
had an impact both at a clinical and at a basic science level (Gershon and 
Shopsin, 1973). By means that still are unclear, lithium provides selective 
relief from the severe symptoms of manic psychosis and may also be of 
benefit in treating some subgroups of depressed patients. Clinical effects 
are truly dramatic. Lithium is considerably safer than the antidepressants 
but can produce serious side effects and is potentially fatal in excessive 
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doses. Therefore, further research also is needed into the etiology of n 
and into the mechanisms by which lithium exerts its effects, so that i 
effective and safer treatments can be devised. 


Psychosocial Treatments 

Psychosocial interventions continue to be of major importance in the i 
ment of affective disorders. As mentioned earlier, drugs must be give 
several weeks before they begin to produce the desired therapeutic e 
At a minimum, psychosocial interventions are needed to help depri 
patients get through the waiting period. This is especially true of su 
patients, who may need hospitalization and close supervision. In add 
available drugs are not effective for everyone, nor do they always alk 
all symptoms even when they are effective. Some patients simply reft 
take medications or are unable to tolerate their side effects. Also, evic 
suggests that drugs act primarily by reducing depressive symptoms, 
much less effect on improving social functioning or general adjustmer 
which psychosocial treatments may have their strongest impact. Thi 
point argues for the value of combined approaches to treatment, using 
drug and psychosocial interventions as appropriate (cf. Chapter 16). 

Many different types of psychotherapies are used to treat depre 
either alone or in combination with antidepressant drugs. Psychodyi 
therapy attempts to explore the childhood events and current intrap: 
conflicts that make a person vulnerable to depression. Interpersonal th 
assumes that depression is caused by strains in relationships with p 
who are important in a patient’s social and interpersonal context; it 
to improve coping strategies and interpersonal functioning. Cognitive 
apy attempts to alleviate depressive symptoms by helping the patient o 
negative self-concepts. Marital therapy tries to improve interactior 
tween husband and wife as a way to remove causes of the depre 
Supportive psychotherapy focuses on recent events that led to the ci 
depression; it uses reassurance and advice and allows the patient to vei 
and rationally discuss feelings and fears. Group therapy is a generic 
for approaches having in common simultaneous treatment of a num 
patients by one or a few therapists; a variety of theoretical orientatio 
be applied to this format. Behavior therapy also is a generic term, ref 
to therapies based on learning theory; they concentrate on relieving 
toms, rather than on underlying psychodynamics. 

All of these types of psychotherapy are widely used in treating depre 
However, systematic efforts to document their efficacy and to dete 


studies have formidable difficulties, including marked variability of ap¬ 
proaches even among practitioners of the same treatment orientation. 

A number of studies have compared the efficacy of psychotherapy alone 
with low-contact or other appropriate control groups (Weissman, 1979). 
Therapies included cognitive, behavior, interpersonal, marital, and group. 
All of the studies support the conclusion that people who receive psy¬ 
chotherapy do better than those who receive minimal interventions. Several 
studies have compared psychotherapy to antidepressants, again with a range 
of treatment modalities represented (Weissman, 1979). In one, cognitive 
therapy was superior to a fixed drug dose in reducing symptoms in acutely 
depressed patients. In another, psychotherapy was equal to drug treatment 
in reducing such symptoms. In other studies, drugs were superior in pre¬ 
venting relapse or symptom reduction, but psychotherapy was slightly better 
in enhancing social functioning. Possible benefits of combined treatments 
are particularly important, as discussed in Chapter 16. 


Basic and Clinical Research 

By studying the pharmacological and biobehavioral effects of antidepressant 
and antimanic agents, scientists have made progress in uncovering the basis 
of the disorders that these drugs treat. In turn, identification of disturbed 
neuroregulator systems should offer new clues for developing better di¬ 
agnostic and therapeutic tools. Most biochemical hypotheses of depression 
have invoked abnormalities in brain neuroregulators, particularly norepi¬ 
nephrine and serotonin (Berger and Barchas, 1977). The known antide¬ 
pressants have been found to have activities that could increase the brain 
activity of either or both of these compounds. Efforts to establish whether 
depression actually results from a defect in neuroregulator function con¬ 
tinues to stimulate advances in knowledge about the brain and already has 
suggested new directions in the search for safer and more effective drug 
treatments. 

Studies of electrical activity of the brain have shown that depressed 
patients have markedly abnormal patterns, some of which are associated 
with altered sleep cycles. Because some of these abnormalities resolve as 
patients improve, future developments in this area may provide a sensitive 
and objective measure of the severity of depression. Equally important will 
be studies of the psychosocial components of depression; studies of coping 
mechanisms, developmental processes, social behavior, and basic social 
processes can help to define the role of loss, stress, and social interactions 
in producing depression and in aiding or hindering its resolution. 

Several animal models of depression have been developed. In one in¬ 
teresting model, animals are exposed to uncontrollable, adverse events; this 



treatment produces increased passivity, decreased aggression and d 
nance, slowed thinking, and decreased appetite (Seligman, 1975). The nr 
is especially relevant to reactions of persons who repeatedly face situa 
for which all responses are futile. Of great potential interest for prevei 
is evidence that the expected symptoms do not occur in animals “in 
nized” by prior exposure to bad events over which they can exert co 
(Hannum et al., 1976). Social separation of young rhesus and pigtail i 
keys from their mothers provides another animal model of depres 
separation results in disoriented locomotion, lack of play, lethargy, pass 
social withdrawal and self-absorption, and sleep changes (Mineka and St 
1978). Exposure to socially rich environments prior to separation can 
vent the occurrence of symptoms; contact with older peers during 
depression may ameliorate them. Both of these models should prc 
tools for researchers trying to identify specific biological and psycholc 
mechanisms by which behavioral or psychological events can precij 
depression. They also should be useful in studies of early environm 
risk factors for depression and of prevention and treatment strategies 
The advantages of a diverse but firm research base already are mai 
in several recent improvements in the treatment of affective disoi 
Efforts to devise increasingly specific diagnostic categories have facili 
separation of depressed patients into more clinically homogeneous subgr 
As mentioned earlier, at least one group, bipolar depressives, has a s 
genetic component to the depression and is particularly responsive tc 
ium. As studies are made of the relationship between potential ge 
components and the environmental and behavioral factors that are s< 
portant in the illness, it seems reasonable to anticipate the developme 
diagnostic and therapeutic refinements. 


Schizophrenia 

Schizophrenia usually begins with a gradually increasing sense of 
turmoil and ill-being (Hollister, 1977). As the schizophrenic episode ev 
more specific symptoms appear, including severe problems with thir 
Individuals feel flooded with thoughts and fear a loss of control. Frequ 
they begin to act compulsively, performing painstaking, repetitious, 
meaningless tasks. Further difficulty is manifested by increasingly dist 
concept formation, bizarre speech, and illogical thinking. Often s< 
phrenics form paranoid delusions, ranging from pervasive suspicioi 
to beliefs in complex but highly improbable plots against them. Emo 
expression may be completely absent or inappropriate. Many schizoph 
report hallucinations, but this symptom is not an essential feature. Gen< 


hallucinations are auditory, with one or more berating or threatening voices; 
however, they can occur in any sensory systems. 

In the United States, 300,000 new cases of schizophrenia are diagnosed 
each year, and there is about a 1 percent chance that a person will be 
hospitalized for schizophrenia sometime during his life (President’s Com¬ 
mission on Mental Health, 1978). However, the impact of schizophrenia 
on society is much higher than these figures initially suggest. Even with 
available forms of treatment, schizophrenics occupy about half of the hos¬ 
pital beds for mentally ill and mentally retarded patients—or one fourth of 
all available hospital beds. Thus, 200,000 hospitalized patients in the United 
States carry a diagnosis of schizophrenia, and another 400,000 schizophren¬ 
ics are either being seen as outpatients or receiving no medical attention. 
Available evidence indicates that the incidence of schizophrenia has been 
constant in the United States for the past 100 years. So far, the incidence 
does not appear to be strongly influenced by culture or nationality. Cultural 
influences on symptoms are striking and may be important for the course 
of the disorder. A substantial number of twin and adoptive studies provide 
compelling evidence that genetic factors are important in the etiology of 
schizophrenia (Kety, 1980). Environmental influences also are undoubtedly 
important, but specific factors still are incompletely understood. 


Psychosocial Influences 

Predisposition The only consistently strong correlations with the occur¬ 
rence of the first episode of schizophrenia have been lower socioeconomic 
status and prolonged exposure to seriously disordered family relationships. 
Schizophrenics are present disproportionately in the lowest socioeconomic 
classes (Kohn, 1973). Investigators have hypothesized downward social 
drift, downward genetic drift, and negative impact of poverty to explain 
the association (cf. Chapter 12). There also may be a connection with 
disordered families. For example, fathers are more likely to be absent in 
low-status families. 

Some families can be characterized as having inappropriate communi¬ 
cation, deviant or atypical role structures, and a negative emotional envi¬ 
ronment. Individuals who go through crucial developmental stages in such 
a setting appear to be at particular risk of later developing schizophrenia. 
In a five-year prospective study, Doane et al. (1981) identified deviant 
communication patterns within the family and parental expression of sus¬ 
tained negative feelings toward an adolescent as risk factors of schizophrenia. 
Although useful, such a study cannot prove that these factors increase the 
risk of becoming schizophrenic. For example, perhaps genes that create 
vulnerability to schizophrenia also cause deviant communication patterns 
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in the family. Studies of adopted or cross-fostered subjects could 1 
distinguish among alternative explanations. 

One of the best-documented environmental influences on a men 
order is that of disordered family relationships on schizophrenia r 
As with depression, schizophrenics in remission are more likely to 1 
if they return to family settings with high expressed emotion. Thui 
50 percent of schizophrenic patients returning to such a home re' 
compared with 13 percent of patients returning to a home with 1< 
pressed emotion (Brown et al., 1972). A more complete understanc 
the effects of family relationships on the course of schizophrenia 
suggest new preventive approaches for breaking the familiar cycle ( 
pitalization, remission, relapse, and rehospitalization. 

Precipitation and Perpetuation The importance of stressful life ev 
precipitating a schizophrenic episode remains controversial (Rabkin, 
Dohrenwend and Egri, 1981). In the best-controlled studies (Browr 
1972; Jacobs and Myers, 1976), schizophrenics were much more like 
controls to have experienced major life events during the reporting j 
but most of the events might have resulted from early effects of the 
disorder. Schizophrenics may be more likely to generate major life 
as they enter a schizophrenic episode (Fontana et al., 1972). He 
there also may be an excess of independent events during the three 
before the onset of an episode (Brown and Birley, 1968). A similar t 
of independent events preceding relapse was found by Leff et al. < 
who studied schizophrenics being treated in the community with a 
chotic drugs. 


Pharmacological Treatments 

Schizophrenic episodes usually are treated with antipsychotics and s 
tive psychotherapy. Taken together, the evidence overwhelmingly cc 
that antipsychotics are effective treatments for schizophrenia. Amc 
dents receiving an antipsychotic, only 10 percent fail to show soi 
provement and nearly 70 percent improve significantly; by contr 
percent of patients on placebo are unchanged or become worse, ai 
25 percent improve substantially (Davis and Cole, 1975). Typically 
improvement occurs during the first six weeks. Antipsychotics ap 
act with relative specificity on the fundamental features of schizop 
with more variable effects on less closely related symptoms. Thus, th 
decrease the severity of thought disorders and increase the level o 
interaction, with no consistent effects on levels of anxiety. The v 
antipsychotic drugs in long-term maintenance treatment of schizo 


remains unresolved. Although they can delay recurrence of symptoms in 
some patients, they have no beneficial effect or are unneccessary in others 
(Morgan and Cheadle, 1974). At present, it is impossible to predict the 
needs of a given patient. 

Antipsychotic drugs are relatively safe, particularly compared with anti¬ 
depressants. Still, they can have serious side effects. One important set of 
side effects is the tendency of these drugs to cause disorders of movement 
(Hollister, 1977). Many of the disorders resolve spontaneously or can be 
alleviated pharmacologically; others can, in some patients, cause prolonged 
disability. The potentially irreversible motor defect called tardive dyskinesia 
can result from long-term treatment with antipsychotics. Efforts to prevent 
and treat side effects and to develop more specific treatments for schizo¬ 
phrenia continue to be important areas of research. 


Psychosocial Treatments 

Nonpharmacological aspects of treating schizophrenics appear to influence 
outcomes for some patients. In general, research evidence suggests that 
such approaches are most useful in combination with appropriate drug 
therapy. Psychosocial interventions have proved of value for hospital and 
post-hospital treatment. An important advance has been the development 
of systematic assessment instruments for characterizing the psychosocial 
environment (Moos, 1975). Four aspects of the treatment milieu have been 
identified as positive factors for post-hospital psychosocial adjustment: small 
treatment community size; positive expectations among staff; high staff 
morale, with active involvement in the treatment process; and a problem¬ 
solving, practical orientation (Will et al., in press). 

Institutional Treatment Hospital programs for schizophrenics have changed 
markedly over the past 25 years. Patients now are treated as adults, allowed 
and expected to share in activities and decision-making processes of their 
hospital unit. Acute schizophrenics seem to respond best to stimulus-de¬ 
creasing environments that provide active, involved staff who are accepting 
and supportive. Even without antipsychotic drugs, some acute patients who 
stay in such a setting for three to five months have rehospitalization rates 
and post-hospital social adjustments that are comparable with those of 
patients on drugs (Rappaport et al., 1980). Given the dangerous side effects 
of the antipsychotics, it would be highly desirable to have ways of identifying 
patients likely to respond to such an environment. For chronic schizo¬ 
phrenics, effective therapeutic environments are highly structured and or¬ 
ganized, with expectations oriented toward specific behavior changes (Paul 
and Lentz, 1977). Evidence suggests that, with a program using behavior 
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institutions can discharge more than 90 percent of chronic schizophrenics 
into the community with a two-year rehospitalization rate of less than 5 
percent (Paul and Lentz, 1977). Only 10 percent of these patients can live 
completely independently; but all should be able to fulfill basic needs of 
food, shelter, socialization, and recreation. 

Community Treatment One consequence of effective drug treatments for 
schizophrenia has been an increased emphasis on returning patients to the 
community as quickly as practicable. This has created a clear need for 
psychosocial interventions to help recovered patients enter situations that 
will minimize the chances of relapse while maximizing their independence 
and function. Such patients often have only limited social and interpersonal 
skills with which to seek and maintain adequate community adjustment. 
Patients who receive both drugs and assistance from a social worker have 
significantly better social adjustment than do those receiving only drugs. 
Transitional facilities such as halfway houses also help reduce relapses, but 
only while the patients remain in contact with the facility (Rog and Raush, 
1975). This suggests the value of creating supportive environments in which 
schizophrenics can live in the community (cf. Chapter 18). The research 
cited earlier about effects of life stressors on relapse also supports such an 
approach to long-term care (Wing, 1978). However, few tests have so far 
been made of the effectiveness of such environments. 


Basic and Clinical Research 

Research in schizophrenia has taken many routes, but none has had more 
impact than have efforts to discover why antipsychotic drugs work and how 
this information can be applied to improving diagnosis and therapy of 
schizophrenia. Two current major hypotheses about schizophrenia form 
the nexus of much of the present research into the biological causes of this 
disorder. The dopamine hypothesis of schizophrenia postulates a relative 
excess of specific brain pathways that utilize dopamine as a neurotransmitter 
(Snyder, 1976). A second hypothesis suggests that schizophrenia arises from 
production in the body of a substance that produces psychosis, i.e., a psy- 
chotogen; this is referred to as the psychotogen hypothesis of schizophrenia 
(Koslow, 1977). A number of other hypotheses about roles in schizophrenia 
of other neuroregulators have also been made (Berger et al., 1978a). Re¬ 
search into these hypotheses and the production of basic information that 
will open up far-reaching new possibilities constitute an urgent need. Re¬ 
quired for the validation of such hypotheses will be studies of basic neu¬ 
robiology and psychopharmacology, genetic studies of neuroregulators, in- 
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vestigations of behavioral and biochemical interactions, and exploration of 
neurophysiological and neuropsychological components of schizophrenia. 

The schizophrenic state appears to be a uniquely human disorder, but 
animals manifest behavior patterns that are similar in some respects. Animal 
models continue to be controversial but valuable in schizophrenia research. 
Amphetamines can produce a psychotic state in human beings that closely 
resembles paranoid schizophrenia and that antipsychotic drugs can partially 
reverse. In animals, amphetamines produce bizarre, stereotypic behaviors 
reminiscent of human paranoid behavior; these effects also are blocked by 
antipsychotics (Borison and Diamond, 1978). The importance of behavioral 
and environmental factors on the effects of amphetamines in animals has 
only begun to be explored (Haber et al., 1977). Such studies may contribute 
greatly to efforts to better understand ways in which life events exacerbate 
or alleviate schizophrenic symptoms. 

Clinical studies of schizophrenia also are of great importance. More pre¬ 
cise diagnostic categories could improve diagnosis and treatment. Reliable 
and specific diagnostic categories are particularly important to studies of 
genetic components of schizophrenia and of their important but unstudied 
interactions with behavior. 


Markers of Vulnerability 

A variety of evidence suggests that the occurrence of a mental disorder 
results from a combination of physiological and psychosocial factors. It 
seems reasonable that, at least for some individuals, a vulnerability must 
be present before environmental factors can precipitate a disorder. Dis¬ 
covery of an objective marker for such vulnerability would be of great value 
for both basic research and clinical applications. 

Several biological abnormalities are associated with depression in at least 
some patients. As noted earlier, some forms of depression are thought to 
result from a breakdown in the usual function of brain norepinephrine and 
serotonin. Some depressed patients have a relatively low urinary excretion 
of 3—methoxy-4-hydroxyphenylglycol (MHPG), a norepinephrine metab¬ 
olite; this is of particular interest, because such people may respond es¬ 
pecially well to antidepressants that enhance the activity of norepinephrine 
neurons in the brain (Maas, 1975). Some depressed patients also seem to 
have a defect in the brain regulation of the adrenal glands; they have 
relatively high blood concentrations of corticosteroids and fail to suppress 
steroid secretion appropriately (Carroll, 1972). This surprising discovery 
has held up well under continuing scrutiny. Such an abnormality might 
greatly alter responses to stressful events, suggesting a possible connection 
between environmental events and depression. 


A few physiological measures in some schizophrenics differ from those 
for nonschizophrenics. For example, average platelet activity of the meta¬ 
bolic enzyme monoamine oxidase (MAO) for chronic schizophrenics is 
below the average for appropriate controls (Berger et al., 1978b). More 
recently, new techniques have enabled investigators to discover that some 
chronic schizophrenics have enlarged brain ventricles suggestive of cortical 
and cerebellar atrophy (Weinberger et al., 1979); these changes are accom¬ 
panied by measurable decreases in psychological function (Golden et al., 
1980). Other neurological abnormalities also may be present. Rochford et 
al. (1970) found neurological abnormalities in two thirds of their schizo¬ 
phrenic subjects and in none of the control subjects who had affective 
disorders. Perhaps even more compelling is a study of identical (monozy¬ 
gotic) twins, in which 7 3 percent of the schizophrenic twins had signs of a 
neurological deficit, yet virtually none of the nonschizophrenic cotwins had 
such signs (Mosher et al., 1971). Also of interest are studies of an eye¬ 
tracking dysfunction found in a high proportion of schizophrenics and in 
their nonschizophrenic relatives (Holzman et al., 1974), again suggesting 
the possibility of a neurophysiological defect. 

Some events at birth may predispose an individual to the later devel¬ 
opment of schizophrenia. Obstetrical complications were more frequent 
and severe for subjects who have been diagnosed as being schizophrenic 
than for matched controls (Kinney and Jacobsen, 1978). Prolonged labor 
was particularly common in the schizophrenic group, suggesting that per¬ 
inatal brain injury through anoxia might play a role. In another approach, 
Dalen (1975) found that 5 to 15 percent more schizophrenics are born 
during the winter or spring than during the summer or fall. Among inter¬ 
esting possibilities, such a seasonal variation in disease incidence might 
reflect the action of an infectious agent such as a slow virus (Matthysse and 
Matthysse, 1978) or changes in nutritional status of essential vitamins and 
minerals that might influence the occurrence of intracranial bleeding at 
birth (Kinney and Jacobsen, 1978). 

Some studies have examined factors that might increase the risk of de¬ 
veloping any kind of mental illness. For example, Buchsbaum et al. (1976) 
assessed platelet MAO activity in college student volunteers. Comparing 
the 10 percent having lowest activities with the 10 percent having highest, 
they found that the suicide rate of families of low-MAO subjects was eight 
times higher than that of families of high-MAO subjects. These researchers 
later measured cortical average evoked potentials in the same subjects. 
(Haier et al., 1980). Repeated presentations of evoked potentials resulted 
in an increased response for some people (augmenters) and in a reduced 
response in others (reducers). Among the subjects, the combination of 
augmenters with low MAO activity or of reducers with high MAO activity 
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was associated with a markedly increased risk of being diagnosed as having 
major depression sometime during the 18 months following the measure¬ 
ments. Such studies reflect beginning efforts to apply increasingly sophis¬ 
ticated techniques for assessing human neurophysiology to the task of iden¬ 
tifying people who may be at special risk of developing mental disorders. 
Ready identification of high-risk subgroups would be tremendously useful 
in designing targeted interventions. 

Conclusions 

The involvement of the biobehavioral sciences in investigating and treating 
major mental disorders has been markedly productive. The discovery of 
successful drug treatments for depression, mania, and schizophrenia pro¬ 
vided invaluable tools for neuroscientists trying to decipher brain mecha¬ 
nisms. In turn, their basic research has provided insights into possible mech¬ 
anisms for these disorders and has suggested ways in which treatment might 
be improved. 

Similarly, the psychological and social sciences have greatly expanded the 
range of treatment options for patients with a severe mental illness, either 
as an alternative to drugs or in combination with them. It is encouraging 
that biologically and psychosocially oriented investigators and clinicians have 
begun to seek ways to explore the interface between their fields. Instead 
of being viewed as competitive approaches, these viewpoints now are being 
approached as complementary perspectives of the complex interactions 
between an individual’s internal and external environments. 
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10 

Work and Health 


People’s roles and identities in society relate to the type of work they do 
(Kahn, 1981). Jobs differ greatly, and work has correspondingly different 
meanings in people’s lives. For some, it is threatening and unpleasant; for 
others, it is engrossing and self-fulfilling, providing social contacts and sup¬ 
ports. Financial rewards of working enable people to acquire necessities for 
health and survival. But, beyond money, most people want challenge and 
variety in the content of their jobs and positive relationships with others 
at work. The work people do and the way they relate to it are among the 
most important predictors of well-being. 

A number of investigators have looked at factors that affect work pro¬ 
ductivity and satisfaction (Kahn, 1981). One interesting example of such 
work was done by Coch and French (1948). They were trying to discover 
why changes in job specifications often resulted in reductions in produc¬ 
tivity, increases in turnover, and prolonged learning time. They hypothe¬ 
sized that these behaviors were manifestations of psychological “resistance 
to change” and that increased participation of workers in the decisions 
leading to change would reduce such resistance. In one experimental group, 
all workers were consulted and involved in decisions about the introduction 
of the proposed change; in the second, representatives of the workers were 
involved, and they reported back to the larger group. For a control group, 
management explained the changes and the reasons for them. Full involve¬ 
ment maximized productivity and speed of learning; partial involvement 
produced similar but attenuated effects. 

Physical characteristics of organizations influence worker relationships, 
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these features do not account totally for worker motivation. The charac¬ 
teristics of the individual and his or her personal relationships also affect 
reactions to psychosocial influences in the environment (Bromet and Moos, 
1976). Competent people are less likely to perceive conditions as stressful 
(Pearlin and Johnson, 1977), and people with supportive relationships are 
less likely to experience adverse health outcomes in response to perceived 
stress (Cassel, 1976; Cobb and Kasl, 1977). 

Several Institute of Medicine projects considered the importance of work 
in relation to individual health. The study Research on Stress in Human Health 
(Elliott and Eisdorfer, 1982) examined both ways in which organizational 
settings produced or avoided stressing individuals associated with them and 
methods for systematically altering such settings to reduce their stressful¬ 
ness. Also, the Institute of Medicine (1981) sponsored a conference that 
explored the potential role of the work place in health promotion. 


Stressful Components of Working Life 

Work organizations differ in their stage of development, size, and role and 
in the personalities involved. They may be split into subsystems that reflect 
different functions such as production, maintenance, research, and man¬ 
agement. These subsystems may differ in the level of stress involved in 
their tasks. The stress also relates to the type of activity, usually being 
greater if the activity involves people rather than things (Kahn, 1981). 
Physical size of organizations has been related to productivity of coal miners 
and aircraft factory employees, to indices of employee satisfaction, to ab¬ 
senteeism, and to turnover rates in industrial organizations (Porter and 
Steers, 1973). 


Stress Related to the Physical Environment 

Stress can arise from exposure to odors, glare, noise, low levels of illumi¬ 
nation, and extreme conditions with regard to ventilation, temperature, and 
humidity. Secondary distress can arise from fear of being exposed to life- 
threatening substances or situations (Levi et ah, 1981). Such conditions 
usually involve a combination of many exposures, and such combinations 
may lead to complex interactions and problems that are difficult to foresee 
from the outset. Positive aspects may counterbalance adverse ones. Ov¬ 
ercrowding or high-density populations of workers in particular settings 
may be less stressful if there is open space, gardens, or quiet surroundings 
(Rappoport, 1975). 



iVLost woric organizations nave a long cnain or command oetween the in¬ 
dividual worker and management (Levi et al., 1981) and a wide gap between 
workers and consumers (Maule et al., 1973). Such separations may foster 
feelings of remoteness between one’s work and its outcome. Workers may 
have very little control over the work, especially if the work is done mainly 
by machines. Such situations may result in restricted movements, lack of 
stimulus variation and control, shift work, and work loads that are not suited 
to individual capacity. All of these factors may have long-term effects on 
health and well-being (Levi et al., 1981). 

In a study conducted by Frankenhaeuser and Gardell (1976), a group of 
workers classified as being at high risk on the basis of the extremely con¬ 
stricted, machine-paced nature of their assembly line task was compared 
with a control group of workers at the same mill whose jobs were not as 
constricted. Urine epinephrine secretion was used as a measure of stress. 
The high-risk group showed a significantly higher average epinephrine ex¬ 
cretion than did controls and a much higher catecholamine buildup during 
the working day. Controls decreased catecholamine secretion toward the 
end of the day, whereas the high-risk group increased it. High-risk indi¬ 
viduals also found it more difficult to relax after work and reported a greater 
frequency of psychosomatic symptoms. Absenteeism in this group was 
exceptionally high. 

Tasks producing high epinephrine excretion were highly repetitious and 
machine-paced and required the worker to maintain the same posture 
throughout the workday. These features are representative of many mass- 
production industries; but whether strain on workers will decrease with a 
change to full automation needs assessment (Frankenhaeuser, 1981). One 
advantage of fully automated systems is that many of the remaining tasks 
require skill, and supervisory roles may enable greater control over work 
pace. Operators also may be relatively free to move about and interact 
socially. All of these features increase the sense of active participation in 
the work role. However, monitoring requires an unusual combination of 
constant high levels of attention and readiness with few actual demands for 
action. The brain needs to be stimulated to maintain attention. For example, 
the ability to detect critical signals in a monotonous environment decreases 
rapidly within the first half hour (Broadbent, 1971). The task of monitoring 
may be particularly stressful when a failure to pay attention and to react 
immediately may result in major machine damage, financial loss, or danger 
to people. Decision making may be hampered under such conditions (Fran¬ 
kenhaeuser, 1981). 

Air traffic control is an excellent example of jobs that combine long 
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periods of low activity with the need for constant preparedness. Rose et 
al. (1978) showed that air traffic controllers have a greater incidence of a 
variety of illnesses than do second-class airmen, who undergo the same 
sorts of government-mandated physical examinations and meet the same 
physical standards. An association with hypertension was most marked, but 
incidences of peptic ulcer disease and diabetes mellitus also were higher 
than in other workers under less stressful conditions. The effects appeared 
to be dose-dependent, illness incidences being greater for air traffic con¬ 
trollers at high-traffic centers than for those at low-traffic ones. 

One typical concomitant of being stressed is an elevation of blood cate¬ 
cholamines, secreted from the adrenals (cf. Chapter 3). The relevance of 
increased levels of catecholamines to health outcome is uncertain, but find¬ 
ings suggest that prolonged or exceptionally high secretion may produce 
damage to various organ systems (Raab, 1971; Eliot et al., 1977). The speed 
with which a person exposed to high-stress situations unwinds after the 
experience will influence the “wear” on biological systems. Individuals who 
are rapid catecholamine decreasers usually are more efficient and maintain 
a more healthy state than are slow catecholamine decreasers (Johansson and 
Frankenhaeuser, 1973). A quick return to baseline after energy mobilization 
in response to stress implies an economical mode of response (Franken¬ 
haeuser, 1981). 

Workers involved in tasks that require overtime may need to adapt to 
the extra demands. A study of female office workers in an insurance com¬ 
pany revealed that epinephrine secretion was markedly increased through¬ 
out the overtime period, both during the day and in the evening (Rissler, 
1977). Effects of overtime spread to leisure hours, in that the women 
reported irritability and fatigue during these relaxed hours and showed 
elevated heart rates. Such effects may accumulate gradually, delaying rec¬ 
ognition of their magnitude (Frankenhaeuser, 1981). 

Shift work is another demand placed on an increasing number of em¬ 
ployees. Shift workers report high frequencies of sleep, mood, digestive, 
and social disorders (Levi et al., 1981). Irregular shifts are the most dis¬ 
ruptive, especially if work context changes also. Closer attention should be 
given to the importance of biological rhythms of activity in humans and to 
ways in which work demands may be modified to minimize disruptions (cf. 
Chapter 6). 

The reward system is very important in determining work outcome and 
worker efficiency and health. Many mass-production industries use piece 
wages, at least in part as incentives for productivity. Such pay systems are 
associated with higher sick leave and injury rates and may be especially 
stressful for handicapped workers and in jobs involving risk of injury (Levi 
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al., 1981). Substitution of fixed wages in such a setting is associated with 
sater worker satisfaction, fewer sick leaves, and fewer work-related in- 
ries; but productivity also decreases (Levi et al., 1981). There is continuing 
bate about how to balance these conflicting outcomes. More exploration 
needed of alternative pay schedules that may be more satisfactory to both 
lployer and employee. 

The social climate in work organizations can affect employee health, 
iriables involved have been related to health indicators such as complaints 
physical symptoms, absenteeism, and sick-call rates, as well as to outcome 
psychiatric treatments (Moos, 1976). Military basic training companies 
it emphasize strict organization and officer control and deemphasize per- 
al status tend to have high sick-call rates. Psychiatric wards with few 
cial activities, little emphasis on involving patients in programs, and staff 
10 discourage criticism and are unwilling to act on patient suggestions 
ve higher treatment failures (Moos, 1979)- 

Additional sources of stress may relate to accessibility of the work sit- 
tion. Commuting to and from work can add to the stress experienced by 
s worker. Lundberg (1976) studied stressful aspects of commuting be- 
een a suburban home and central-city job under different conditions of 
Dwdedness. Commuters showed an increase in epinephrine excretion and 
ported feelings of discomfort in relation to an increase in crowding, 
.ssengers who boarded the train midway, when conditions were more 
Dwded and seat selection was more restricted, had higher epinephrine 
cretion rates than did those who boarded the train at the onset of the 
ute (Singer et al., 1978). Psychological factors, including controllability, 
;re more influential determinants of stress than were the length and 
Lration of the trip. 

Conditions at the work site can have pervasive effects in the life of the 
)rker. Workers who have very little control and are under heavy work 
id show little involvement in organized activities outside work, as well 
in work. As workers gain more perceived control and feel less pressured, 
ey show more involvement in leisure and organizational activities (Kar- 
£k, 1981). 

The relations between these variables in the work setting and their health 
itcomes are only associational as yet, but they offer interesting insights, 
uman beings appear to need a moderately varied flow of stimuli and 
ents, as well as opportunities for supportive social interaction and for a 
easure of control over their activities. Elaboration of work conditions 
ider which such needs can be met while maintaining acceptable levels of 
oductivity and cost effectiveness would greatly benefit both industries 
d workers. 


Individual V ulnerability 

Individuals differ widely in their susceptibility to stress in daily life, reflecting 
both genetic and developmental influences (cf. Chapter 3). Flexible, extro¬ 
verted individuals report more symptoms when faced with role conflicts 
than do more rigid, introverted types (Kahn et al., 1964). In studies of 
people undergoing life changes, those who remained healthy were emo¬ 
tionally insulated, showed a lack of concern for others, and had little in¬ 
volvement in life affairs as compared with those who became ill (Hinkle, 
1974). On the other hand, Kobasa (1979) found that those who did not 
get ill despite stressful life events had a strong sense of commitment to 
self, a vigorous attitude to life, and an internal locus of control. It is, as yet, 
unclear which response is more appropriate. Studies are needed of long¬ 
term consequences of different types of reactions to potentially stressful 
situations. 

Other aspects of personal predisposition also may increase an individual’s 
vulnerability to work stress. Type A behavior may be such a factor. This 
behavior pattern is strongly associated with heart disease (Chapter 7). People 
who are characterized as Type A have high levels of job involvement and 
occupational pressure (Friedman and Rosenman, 1971). They also have a 
strong sense of time urgency, great impatience, and harsh competitiveness, 
compared with Type B individuals (Jenkins, 1976). Among men and women 
in white collar jobs, the incidence of heart disease is twice as high for Type 
A individuals as for Type B individuals; this relative risk is independent of 
other risk factors such as smoking, diet, and blood pressure (Haynes et al., 
1980). Personality factors were also important in reactions of air traffic 
controllers to occupational stress. Rose et al. (1978) found that air traffic 
controllers who were extremely conscientious and eager to perform well 
when first employed tended to show higher rates of “burn out” and distress 
symptoms than did more typical workers. 

In exploring the effects of personality factors on health, it is important 
to consider that associations with other characteristics may help to explain 
why seemingly unhealthful behaviors are present. Thus, they may be assets 
in one context and serious vulnerabilities in another. For example, Type A 
behavior patterns may result in personal satisfaction, goal attainment, and 
community respect. 


Social Factors Influencing Individual Susceptibilities 

Social factors outside work can influence individual reactions to occupational 
stresses (Levi et al., 1981). For example, poor-quality day care for preschool 
children may add considerably to the stress experienced by working parents, 
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especially single parents, and their children. The importance of this factor 
was illustrated in a longitudinal, interdisciplinary evaluation of the effects 
of introducing more nurses per child in a day-care setting (Kagan et al., 
1978). Epinephrine excretion and behavioral deviations among the children 
decreased sharply, as did absenteeism among the nurses. There also were 
suggestions of secondary effects on the health of the parents. 

Many kinds of organizational stress are less severe for people who have 
supportive family relationships than for those who do not. Among stresses 
studied in this context are administrative responsibilities (French, 1974), 
monotonous work situations (House and Wells, 1978), and unemployment 
(Cobb and Kasl, 1977). What remains to be learned are what forms of 
support are effective under what conditions and for which individuals. 
Research on the buffering effect of social support has produced sufficiently 
consistent findings to merit further study into these aspects of the problem. 


Special Conditions 

Handicapped people are especially likely to be adversely affected by such 
environmental conditions as physical discomfort, crowding, and work pres¬ 
sures that may arise in systems that utilize piece wages (Lawton and Na- 
hemow, 1973; Levi et al., 1981). Organizations should give more attention 
to special conditions that would enable such individuals to work effectively 
(Goldstein et al., 1980). 

Migrant workers with language problems may also be under great stress 
through lack of effective communication abilities. Employers of such in¬ 
dividuals may find it useful to anticipate and attempt to help them overcome 
their special difficulties. Migrants may be under stress from cultural change 
and relocation. Traditionally, immigrants to the United States have been 
expected to abandon their old customs and adopt those of their new country; 
yet some groups, such as orientals, have resisted such pressures. The long¬ 
term consequences of either approach have yet to be defined. 


School Settings 

Organizational behavior begins to develop in school (Kahn et al., 1981). 
School settings have many similarities to work settings and are, in a sense, 
training grounds for them. Rutter (1979) found that financial resources, 
school and class size, organizational structure, and punishment had little 
effect on academic performance. Features contributing to pupil success 
included rewards and praise, opportunities for students to assume respon¬ 
sibilities, emphasis on academic progress, positive models provided by teachers, 
group management style in the classroom, and staff organization. It would 
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be useful to include schools in studies of organizational influences on hea 
(Kahn et al., 1981). Further research should focus on schools as peop 
processing institutions. Long-term studies are needed to identify risk fact 
in school settings for adverse health outcomes both immediately and la 
at adult stages (Kahn et al., 1981). 

Stress Related to Lack of Work 
U nemployment 

Job loss can create a marked loss of self-esteem and security. Such feelii 
may become apparent only following initial, highly motivated attempts 
find a new job (Powell and Driscoll, 1973). Failure to find employm* 
and continuing depletion of financial resources may lead to prolong 
depression, apathy, loss of occupational identity, and disorganization in ti. 
and space. In a recent study of unemployed men, loss of a stable dz 
routine frequently appeared to disrupt the ability to estimate the pass* 
of time, not only in days and weeks, but also in minutes and hours (Le\ 
1975). Work routine may provide a standard by which daily activities : 
ordered. When this structure is missing, absence of a behavioral routine 
accompanied by distortions in time perception. 

Timing of unemployment is important. Its effects can differ both a 
function of the stage in life at which it occurs (Minkler, 1981) and in relad 
to polidcal and socioeconomic conditions. Young workers in their first j 
may be discouraged by unemployment, even though they are likely to 
able to find new jobs and develop new goals. Middle-aged workers will 
under extreme stress by job loss, especially if they have families to ra 
and children to send to school. These workers may find it harder to 
new jobs or change life goals. Older workers may suffer from reduc 
incomes just when extra finances are needed for retirement; but th< 
workers may more easily translate unemployment into the retired r 
(Minkler, 1981). 

Brenner (19/6) has examined a variety of aggregate time series data t 
suggest that an increase in unemployment is associated with subsequi 
increases in mortality rates and increased rates of hospitalization for p 
chiatric disorders. However, these associations, based on time-lagged ar 
yses of population data, are open to a variety of alternative explanation: 

Unemployed workers often report major changes in lifestyle while \ 
employed; they also report feeling insecure and fearful (Liem, 1981). 
remains to be determined which of these factors bear on health outcom 
In one study, men who lost their jobs due to plant closure evidenced m< 
psychological and physical illnesses than did men employed in similar 1 
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stable work settings (Cobb and Kasl, 1977). Disorders included stomach 
upsets, joint swelling, high cholesterol levels, and hypertension. Depression 
and anxiety also occurred more frequently in the unemployed group. Un¬ 
employed men who have high levels of emotional support from their wives 
and families report fewer illness symptoms and have lower blood cholesterol 
and uric acid levels than do men lacking such supports (Gore, 1973). Ko- 
morovsky (1940) found during the Great Depression that unemployed men 
with primarily utilitarian marriages suffered more distress than did men 
with loving, supportive marital relationships. 


Retirement 

The timing of retirement is important. Those who are forced to retire are 
less likely to experience the “honeymoon” phase that follows planned re¬ 
tirement (Atchley, 1976). Enforced retirement may result from general 
high unemployment and a major recession, in which case older workers 
may be even more resistant to retirement because of their own economic 
needs (Harris, 1976). Early retirement may also be due to illness, in which 
case it may produce improved health and a sense of well-being (Minkler, 
1981). However, among men who had open heart surgery, forced early 
retirement was associated with poorer emotional and social adjustment than 
that seen in cases of voluntary retirement (Zyzanski et al., 1981). These 
effects lasted years after the retirement occurs and may result from lack of 
control over life events (cf. Chapter 11). 

The suicide rate for men is particularly high at retirement age, perhaps 
as a result of loss of role and of meaningful social contacts (Minkler, 1981). 
The suicide rate for women now is highest at age 45—54, which coincides 
with children leaving home and with menopause. It will be interesting to 
see if there is a second peak in the suicide rate for women at retirement 
when employment becomes a more major part of their definition of self 
(Minkler, 1981). 


Stress Related to Other Nonwork Roles 

Available evidence suggests that nonwork roles of housewives or the hand¬ 
icapped are neither more nor less stressful than organizational roles. Gove 
and Geerken (1977) found that married women who do not work outside 
the home show as many psychiatric symptoms as do employed women. 
Haynes and Feinleib (1980) found that housewives evidenced the same rate 
of incidence of cardiovascular disease as women who are employed outside 
the home. 



seek cnanges in work conditions tnat tney uhuk. aic niuaiuuus o-cvi cl <u., 
1981). 

Interventions at the individual level could involve instruction in healthy 
practices or include retraining or placement into more suitable types of 
work. Measures of personality traits (Jenkins, 1976), social networks (Mitch¬ 
ell, 1969), and family functioning (Haggerty et al., 1975) may be useful 
indicators of individuals at particular risk for adverse health consequences. 
More precise quantitation of such risk factors is needed. However, as mea¬ 
sures are developed, it will be important to balance efforts to exclude people 
from jobs in which they are exposed to risk with the rights of those indi¬ 
viduals to make decisions about their own priorities. 


Specific Research Needs 

Research Needs Related to Decreasing Work Stress 

Among interventions for which preliminary evidence suggests the value of 
further research are (Levi et al., 1981): 

• increasing the workers’ control over the work arrangements; 

• providing chances for worker participation in decision making; 

• avoiding monotonous, machine-paced, or short but frequent work tasks; 

• maintaining attentional processes and reaction requirements within the 
range of human effectiveness and capability; 

• helping workers see the relevance of their work; 

• avoiding over- and under-work load; 

• avoiding social isolation and facilitating support systems and social con¬ 
tacts among workers; and 

• allowing greater freedom of movement in work tasks. 

As more information about these interventions becomes available, it should 
be possible to balance appropriately between organizational needs for pro¬ 
ductivity and individual needs for physical and mental health. Evidence 
suggests that, at least in certain contexts, an adequate understanding of what 


YY Uf tc LAK'iA'l't'rJ 


Lyj 


makes a setting stressful may make it feasible to optimize conditions for 
both the workers and the organization (Levi et al., 1981). 


Research Needs Related to Retirement 

Some major areas for research on retirement are indicated below. Such 
studies also may relate to problems and health outcomes in the unemployed. 
Physiological and psychosocial influences should be assessed frequently, 
and morbidity and mortality rates should be checked through different 
stages of unemployment. Background socioeconomic changes also should 
be evaluated in relation to health outcome in the retired and unemployed. 

• Prospective studies are needed of workers approaching retirement, 
using physiological indices of health status. 

• Analyses of yearly morbidity and mortality rates for older workers and 
retirees might help to identify differentially stressful phases in the retire¬ 
ment process. 

• Comparisons of those retiring involuntarily with those retiring vol¬ 
untarily could elucidate the influence of self-control in retirement onset. 

• Research could usefully define the role of psychosocial variables that 
may affect health before, during, and after retirement. 

• Exploration of the relationship between retirement effects and depres¬ 
sion and suicide in older persons might help to identify people at especially 
high risk of having such reactions. 

• Experiments on the effects of gradually reducing work loads, rather 
than insisting on abrupt retirement, might suggest ways of avoiding some 
of the more deleterious concomitants of retiring. 


Health Promotion 

The work place offers exceptional opportunities for fostering health among 
employees, and certain industries already are strongly interested in health 
promotion techniques. Evaluation of such services is essential to determine 
if the objectives are being met and to discover optimal facilities for attaining 
these goals. Promotion of health practices in the work place is much more 
likely to be effective if it is based on scientifically sound data. The following 
ideas for further investigations were developed from the Institute of Med¬ 
icine (1981) conference Evaluation of Health Promotion in the Workplace: 

• What are the costs and benefits of preventive services, and what kinds 
of data are needed to measure them? 

• How should such programs influence corporate planning? 



Goals of program evaluation will differ from site to site, given the diversity 
of objectives. However, to ensure reliability and replication of results, 
evaluations must (1) define the context in which the program was instituted 
and the types of interventions that were employed; (2) identify all partic¬ 
ipants and specific target groups; (3) determine what changes in personal 
behavior occurred as a result of the interventions; (4) evaluate effects of 
the program on a variety of measures such as self-reports of health status, 
health services utilization, productivity, disability, and mortality; and (5) 
measure direct and indirect costs involved in instituting the program, in¬ 
cluding medications, instruction time, and time lost from work (Institute 
of Medicine, 1981). 

A number of factors may facilitate good employee participation in pre¬ 
vention programs. It may be most cost effective to involve only those 
identified as “at risk,” so that those unlikely to benefit are not urged to 
participate. It is vital to ensure confidentiality of health records, especially 
concerning mental health. If programs involve financial or time costs, less 
affluent workers may require some form of financial assistance. Reasons 
for resistance to health promotion programs and ways to overcome thai 
resistance are areas in which much good research is needed. 


Conclusions 

Organizational settings such as the work place are rich sources of researcl 
opportunities. Changes in a particular factory or an industry may creat< 
“natural experiments” in which researchers can study the effects of stressfu 
conditions in a reasonably controlled and well-defined setting. Examples o 
potential experiments include plant automation, changes in the timing o 
shift schedules, and layoffs due to company decline or general recession. 

The important contributions of the individual to work stress need furthe 
elucidation. Studies should look for interactions between work demand 
and worker abilities. Such assessments offer the possibility of developin, 
an interactive formulation of ways in which occupational stress can affec 
health. That formulation could form the basis for creating more effectiv 
ways of identifying and alleviating unnecessarily stressful conditions. 
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An important consequence of improvements in sanitation, disease preven¬ 
tion, and medical care is an extraordinary increase in both the number and 
proportion of elderly individuals in the population. In developed countries, 
most individuals now are likely to attain old age, with the social, psycho¬ 
logical, and biological problems that often accompany it. This “aging pop¬ 
ulation” challenges research and clinical activities. Much of the current 
knowledge about health and bodily functions derived from studies of the 
behavior, physical characteristics, and function of younger individuals. This 
knowledge is not readily generalizable to older adults because of a variety 
of age-related changes and generational differences. 

Efforts are under way to understand better the changes that accompany 
the aging process. In 1974, Congress passed the Research on Aging Ac; 
to support research with multidisciplinary focus on the diverse problem: 
affecting the elderly population. A selection of these research areas wa 
addressed at the Health and Behavior conference Health, Behavior, ant 
Aging (Parron et al., 1981). 

From the broad range of potential topics reflecting the influence of aginj 
on the interaction of health and behavior, the conference focused on thre< 
areas as examples of the various stages of development of new knowledg< 
and its potential for clinical applications: (1) health and behavior in th< 
elderly; (2) alcohol use as a health problem in aging; and (3) immunolog 
and behavior in the elderly. This chapter conveys highlights of researcl 
opportunities in each of these areas to demonstrate the many importan 
questions about aging that must be answered. 
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are peculiar to oiaer people witnout dynamic studies or people as tney are 
aging and of the variations of the aging process under differing social and 
historical conditions. Of utmost importance are clarification and specifica- 
don of those social conditions and mechanisms that influence the aging 
process and its linkages to health. 

Two major types of misinterpretation beset the literature on aging (Riley, 
1978). First, there is the “life course fallacy,” which erroneously interprets 
cross-sectional data as if they described the aging process. In cross-section, 
for example, old people in the United States have lower educational at¬ 
tainment than young people. The apparent “decline” reflects the fact that 
young people now are more likely to have advanced education than were 
young people years ago. In cross-section, older people generally score lower 
on intelligence tests than do teenagers. In the past, these findings have 
been interpreted as a decline in intelligence because of growing older—an 
interpretation now widely disputed (Horn and Donaldson, 1980; Schaie, 
1981). What had been overlooked were the cohort differences in life course 
patterns, including experience with testing and educational attainment. Also 
based on cross-sectional data, but attributed to the aging process, are de¬ 
clines in many physiological functions such as nerve conduction velocity, 
maximum breathing capacity, and fasting blood glucose (Shock, 1977). Is 
the simplistic interpretation of these data as inevitable accompaniments of 
the process another instance of a life course fallacy? Pertinent research of 
this question is under way (Riley, 1981). 

To avoid the life-course fallacy, longitudinal studies often are used to 
focus directly on the aging process; here too, however, there are dangers 
of misinterpretation. A second fallacy, “cohort centrism,” can arise through 
overgeneralizing from the experience of a single cohort. A cohort—a group 
born during the same period—may differ from other cohorts not only in 
size and other demographic characteristics but also in the social and historical 
conditions that influence the aging process (Elder, 1974). For example, 
members of different cohorts are likely to have had different educational 
histories, exposure to diseases, health care, and exercise and nutritional 
patterns during their lives (Uhlenberg, 1979). Thus, people who are growing 
old today may experience the process of aging quite differently from earlier 
cohorts of old people and from cohorts who will grow old in the future 
(Ryder, 1965). 

To address such fallacies, attention has been given to conceptual and 
methodological methods to overcome the inherent problems of aging re- 
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search (Riley, 1976; National Academy of Sciences, 1979). Further dev 
opment is needed, but these approaches offer several advantages (Biel 
and Hauser, 1977; Hannan and Tuma, 1979; Nesselroade and Baltes, 197 

• use of data from multiple cohorts and from multiple points in tir 
not only at the beginning and end of an interval; 

• causal analysis of relationships among a complex array of biologic 
psychological, and social variables; 

• paths of relative influence from one set of variables through mediat 
variables to a third set of measures; 

• options of different measurement models; and 

• distinction, under certain circumstances and assumptions, among 
effects of aging, cohort membership, and historical periods. 

Methodological efforts currently under way center on the problems 
analyzing continuous life histories, of linking social change to the lives 
individuals, and of estimating causal relationships in. cohort-longitud. 
designs. 

Age-relevant designs for research on health and behavior can make 
of an accumulating body of technical sophistication. Research designs sho 
include consideration of sampling problems, which have tended to p] 
undue emphasis on readily accessible subjects such as institutional po 
lations or comparatively healthy old people living at home; of special pr 
lems of questioning older people; of ethical issues in designing resea 
particularly on the cognitively impaired; and of sensitivity to ageism. 


Physical Changes, Immunology, and Behavior in the Aged 

A new biology has developed in recent years with the potential of resoh 
long-standing questions about human aging and age-related disorders, b 
methods of genetic analysis and molecular biology enable researcher: 
trace the roles of genes, their protein products, and their control mei 
nisms. For example, more than 100 distinct genetic sites of potential 
portance in modulating the development rates of age-related disabilitie 
humans have been identified thus far. 

Cultivation of human cells in vitro provides a model for studying cell 
changes in aging, because these normal cells appear to have a finite 
For at least some cell types, the older the donor, the shorter the life j 
of cells in culture (Finch and Hayflick, 1977). Steps are now being ta 
to confirm these findings and to find the basis for the differences in longc 
between cell types and among cells from individuals of various ages. U 
cell fusion, investigators are beginning to determine the extent to w 


Aging and Health 203 

longevity is programmed in the nucleus or in the cytoplasm. Finally, cells 
from patients with conditions associated with premature aging may provide 
important clues to the genetic basis of aging. 


Immunology and Behavior 

A core question in gerontological research is the degree to which a change 
in function or biochemistry of an aging tissue is due to shifts in the mixture 
of cell types or to alterations in individual cells. Such advances as monoclonal 
antibodies and other identification techniques may help determine the spe¬ 
cific cellular components in aging tissues. The immune system, which pro¬ 
duces antibodies in response to invading antigens, deteriorates with age; 
the decline can lead to increased susceptibility to infection and possibly to 
tumors (Walford, 1969; Fabris et al., 1972; Nandy and Sherwin, 1977; 
Makinodan and Raye, 1980; Walford, 1980). 

Autoimmunity, or immune responses to one’s own tissues, usually in¬ 
creases with age in both experimental animals and human beings. Animal 
studies have shown that increases in autoantibodies and abnormal immu¬ 
noglobulins can be slowed by manipulating diet and other environmental 
factors (Walford et al., 1973). The potential reversibility of these immu¬ 
nological changes suggests that research may be able eventually to lessen 
age-related susceptibility to specific autoimmune diseases. 

Psychosocial events appear to affect immune function. Experimental stud¬ 
ies show a complex interaction between psychosocial factors and cell-me¬ 
diated immunity. A variety of stresses such as loud noise and electric shock 
have variable effects on T-cell activity in laboratory animals (Johnson et al., 
1963; Mettrop and Visser, 1971; Amkraut and Solomon, 1972; Solomon 
et al., 1974; Joasoo and McKenzie, 1976; Monjan and Collector, 1977). A 
limited number of human studies have shown transient depression of T- 
cell function following the death of a spouse (Bartrop et al., 1977; Schleifer 
et al., 1980). 

At present, only limited data are available about changes in the nervous 
system in later life. There have been few investigations of neuroanatomical 
changes in older people, but preliminary findings provide evidence of changes 
in gross brain structure. Among these changes are decreased brain weights, 
signs of cortical atrophy, and ventricular enlargement (Brody and Vijay- 
ashankar, 1977). The computed tomographic (CT) scan demonstrates evi¬ 
dence of atrophic changes in the brain that are only weakly related, if at 
all, to cognitive impairment (Ford and Winter, 1981). Thus, even if gross 
structural changes in the nervous system are found, such changes may 
predict little about brain function and behavior. 

In recent years, the focus of reseach on the biological basis of behavioral 
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change during aging has expanded from an exclusive focus on regional cell 
loss to include the study of neuroregulators in the nervous system (Sa- 
marajski, 1975). It is possible that alterations of certain neuroregulators 
underlie common mental health problems in older people. 

There appear to be age-related changes in visual, auditory, and tactile 
receptors in most adults. There also appear to be changes in skeletal muscle 
fibers, thereby limiting quick movement. Most pathological changes of aging 
occur very slowly over a long period of time, thereby allowing ample 
opportunity for adjustment and compensation (Klisz, in press). Also, the 
nervous system appears to have a large reserve capacity and a great amount 
of structural redundancy (Finger, 1978). 

Senile dementia, ranging from mild to severe, occurs in about 15 percent 
of those over age 65 (Kay, 1977) and has pathological features distinct from 
normal aging. This condition is characterized by loss of initiative, decrease 
in judgment, difficulty in selecting appropriate words, severe loss of recent 
memory, difficulty in doing calculations, disorientation, and personality 
deterioration. One interesting focus of recent biological research on senile 
dementia is on changes in choline acetyltransferase, the enzyme involved 
in synthesizing the neuroregulator acetylcholine. Although the levels of this 
enzyme decline in normal aging, the decline is greatly accelerated with 
pauents who have senile dementia of the Alzheimer type, as compared with 
age-matched controls (Perry, 1980; Perry et al., 1980). The receptors for 
acetylcholine are present in normal quantity even in the absence of the 
enzyme, raising the possibility that providing an appropriate substitute sub¬ 
stance could arrest the decline in function associated with the disorder. 

Other neurobiological research has demonstrated age-related changes in 
neurotransmitter uptake that may contribute to the higher incidence of 
parkinsonism in older patients. Various hormones and hormone fragments 
are being studied with respect to brain function, including learning and 
memory. A new approach to the treatment of senile brain disease involves 
the use of a hormone fragment that seems to improve memory in certain 
behavioral tests in animals (deWied et al., 1976). The substance ACTH (4— 
10) is a fragment of a stress-related human pituitary hormone; it is being 
studied in patients with defective memory. 


Pharmacology 

Age has been shown to affect the pharmacokinetics of and responses to 
some drugs (Vestal, 1978). Dosages that are effective and safe in young 
adults may not be appropriate for the elderly, because of changes in cir¬ 
culation, metabolism, excretion, or other systemic functions. It is well known 
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(e.g., renal disease), alter rates of metabolism and excretion of drugs and 
therefore affect pharmacokinetics. Adverse reactions to prescribed and over- 
the-counter drugs have been associated with prolonged hospitalization of 
the elderly; recent medical research has found some major drugs to be 
ineffective or unnecessarily risky in the elderly (Seidl et al., 1966; Bellville 
et al., 1971; Berkowitz et al., 1975; Law and Chalmers, 1976; Richey and 
Bender, 1977; Vestal, 1978). Information is accumulating about changes 
in enzyme and organ function, effects of drug interactions, and difficulties 
in adhering to therapeutic regimens because of poor memory and altered 
eating habits. Most pharmaceutical studies are performed using young peo¬ 
ple as subjects; the applicability of these studies to older populations is 
limited (Institute of Medicine, 1979). Research in clinical pharmacology 
will benefit from a perspective that considers the entire life span. 


Alcohol Abuse as a Health Problem in Aging 

Alcohol use peaks between the ages of 35 and 50; yet alcoholism is estimated 
to be present in 2 to 10 percent of the population over the age of 55. It 
has been reported to be a problem in as many as 60 percent of patients 
over age 60 who are in general hospitals and psychiatric facilities (Locke et 
al., I960; Baily et al., 1965; Drew, 1968; Simon et al., 1968; Gaitz and 
Baer, 1971; McCusker et al., 1971; Siassi et al., 1973). These estimates, if 
correct, are a strong indication of ineffective identification and treatment 
of alcohol abuse in the aged. 

Research is needed to develop and validate measures of alcohol abuse 
in the elderly. Problems with current methodology include: (1) the criteria 
for defining alcoholism were developed in studies of younger and middle- 
aged individuals and may not be valid for the elderly; (2) there is a non- 
random distribution of those with alcohol-related problems in the settings 
used for the studies, for example, municipal rather than private hospitals; 
and (3) invalid responses to survey questions stem from misperceptions, 
inaccurate memory, or intentional distortions. 

Reasons for alcohol abuse by the elderly are not understood. Several 
ideas have been put forth, including multiple stresses from job loss, death 
of close friends and family, economic constraints, and poor health (Har¬ 
rington and Price, 1962; Graux; 1969, Zimberg, 1974; Haglund and Schuckit, 
1977). However, it is unclear what factors distinguish those who respond 
to stresses by abusing alcohol from those who do not. There is often an 
altered perception among the elderly of the effects of alcohol. They typically 
are more sensitive to the effects of alcohol than are younger people, but 
these effects are not as readily perceived by older persons. This “blunting” 
may lead to cessation of drinking for lack of the desired effect, or it may 
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increase drinking behavior in an attempt by the individual to recapti 
expected effects of alcohol consumption (Kissin, 1974). Clearly, this is 
important area for further research and investigation. 

As is the case for other drugs, the pharmacokinetics of alcohol metaboli 
in the elderly are not well understood. Further confounding this issue 
the greater likelihood of elderly individuals to be taking other drugs t 
in combination with alcohol, may produce adverse consequences. Chan 
in sleep-wake mechanisms with aging are poorly understood, but complai 
of insomnia among older people are common. These complaints often 1< 
to self-treatment with alcohol or sleeping agents, which may in turn 1< 
to a toxic effect or “carryover” from night to day without producing sigr 
cant improvement in sleep patterns (Institute of Medicine, 1979). 

In addition to these direct effects, alcohol alone or in combination v 
prescription or over-the-counter drugs may be particularly dangerous s 
contributor to instability of motion, leading to morbidity from falls (Instit 
of Medicine, 1979). Because of the greater severity of fall-related inju. 
among the elderly, and the apparent link of fall injuries and rapid gem 
decline in their health, this aspect of alcohol pharmacology deserves seri 
consideration. 

Even moderate amounts of alcohol may produce behavioral and cogni 
impairment in the normal elderly individual. It can lead to a diminisl 
cardiac efficiency in those with heart disease and impair respiratory ft 
tioning in those with pulmonary disease (Gould et al., 1971; Phillips 
1976). The potential problems that result from alcohol abuse in the eldi 
make it important to identify and help those with a drinking problem, 
compared with the young, the elderly are more likely to complete treatrr 
and derive benefit from treatment of alcoholism (Baekeland and Lund^ 
1977; Schuckit, 1977; Pattison, 1979; Glaser, 1980). Paradoxically, pro 
sionals often regard the elderly as inappropriate candidates for treatm 
Careful methodological studies are needed to characterize the patterns 
consequences of geriatric alcohol use, abuse, and treatment. The psyc 
biological approach in examining the predisposing, precipitating, and ] 
petuating causes of these abuse behaviors is essential (cf. Chapter 4). 

There also is a possibility some beneficial effects of moderate alee 
use in the elderly. Moderate alcohol intake in social encounters, as an ape 
or as a pleasurable ritual, may have profound effects on the mental v 
being of elderly persons and may be associated with unusual longevity, 
example, consumption of alcohol in a cabaret-type setting has been sh< 
to promote socialization and reduce isolation among elderly patient 
long-term care facilities (Chien et al., 1973). 
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Health Behavior in the Elderly 

Several factors are now converging to emphasize the importance and fea¬ 
sibility of a thorough evaluation of the relation of age, behavior, and health. 
Geriatrics, perhaps the most neglected area of modem medicine, is receiving 
increased attention. There is a rapidly increasing understanding of the in¬ 
fluence of age on physiological, sociological, and psychological processes 
and the impact of these age-related changes on the presentation of disease, 
its response to treatment, and the complications that ensue. 

One fundamental aspect of aging is that it is a psychosocial as well as a 
biological process. As people age, they develop attitudes and patterns of 
behavior, learn the expectations of their culture, enter a sequence of social 
roles, interact with other people, and form a social self. These psychosocial 
changes in older people may affect the processes and outcomes of diseases 
in the elderly. 

A pervasive behavioral phenomenon partly responsible for advanced 
disease states in the frail elderly is their failure to report illness. Legitimate 
symptoms heralding serious but often treatable disease are concealed, or 
at least not reported, by elderly patients (Williamson et al., 1964; Anderson, 
1966). The most common explanation for this apparently self-destructive 
behavior is the pervasive belief that old age is inextricably associated with 
illness, functional decline, and feeling sick. This view guarantees that older 
persons, even when afflicted with the same symptoms that impel the middle- 
aged sick into the mainstream of the health care system, will not seek care 
or will suffer in silence the progression of many diseases and will endure 
the functional losses engendered by untreated illness. It is unfortunate that 
many physicians also view the aging process as one of inevitable and uni¬ 
versal biological deterioration and have been shown to spend less time in 
office visits with older than with younger patients (Coe and Brehn, 1972; 
Kane et al., 1980). 

Other explanations for the under-reporting of illness in the elderly pop¬ 
ulation include: (1) a high prevalence of depression, which interferes with 
the desire to retain vigor; (2) the increasing prevalence of cognitive loss 
with age, which causes both a diminished ability to complain and elicits an 
unsatisfactory medical evaluation for potentially reversible problems; and 
(3) fear that diagnostic or therapeutic techniques could generate functional 
loss or jeopardize independent living (Parron et al., 1981). 

Another factor that predisposes elderly individuals to functional decline 
based on late detection of potentially treatable disease is the common 
occurrence of illness clustering in aged patients. Usually termed multiple 
pathology, the existence of several concurrent diseases in an old person 
who either is not obviously ill or is under treatment for a separate problem 
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has profound negative influence on health and functional independence in 
old age. If the entire spectrum of pathological conditions is not identified 
and considered, diagnostic or therapeutic initiatives may be as likely to 
produce harm as benefit (Korenchevsky, 1961; Besdine, 1980). 

These issues are especially dangerous when coupled with the existing 
American organizational structure of health care delivery. The health care 
system relies on the patient or patient-advocate to initiate care and enter 
the medical system. Entrance into the health care system is a great obstacle 
to the elderly who have preconceived notions regarding infirmity as an 
obligate part of old age, lack a strong family network, or have infrequent 
health service contacts. New techniques for health assessment and sur¬ 
veillance of older persons could bridge the gaps in our health care system 
and provide the elderly with earlier disease intervention (Wetle and 
White law, 1977). 

Some diseases that increase in prevalence with aging affect behavior and 
mental health both by direct deleterious effects on the nervous system and 
by placing additional stresses on the individual. For example, diseases of 
the cardiopulmonary system occur more frequently in later life, and these 
diseases often compromise the functional integrity of the nervous system. 
Renal diseases can also lead to personality and intellectual disturbances, as 
evidenced by patients maintained on renal dialysis for long periods of time 
who are prone to develop dementia (Libow, 1977). Biological changes that 
occur with aging and changes in health status may produce changes in 
behavior that further alienate the patient from adequate medical care. 


Long-Term Care 

Nursing home costs place an enormous burden on the individual, the family, 
and public resources. The three most common reasons for nursing home 
admissions are incontinence, immobility, and impairment of cognitive func¬ 
tion (Parron et al., 1981). Research aimed at preventing and improving the 
treatment of these disorders should be a high priority. Although the prev¬ 
alent notion is that family members are deserting their elder relatives at 
nursing homes, research has shown that even though the elderly and their 
children may prefer to live separately, they tend to keep in touch and 
participate in each other’s lives, often making major sacrifices to delay or 
avoid institutionalization. 

Because family relationships are important in maintaining the ill or frail 
elderly outside of institutions, research into the dynamics of such relation¬ 
ships is important. Policy makers, for example, should know how desirable 
changes in family behavior may be promoted by public and private systems 
of health care, income maintenance, housing, and support services. 
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performance levels on a par with or exceeding those of much younger 
persons. This diversity indicates that decline and dependence are not uni¬ 
versal, inevitable results of aging, and that sociobehavioral factors have 
important influences on the course and outcome of physical changes. 


Conclusions 

There are many promising directions for future research into aging, health, 
and behavior. Although aging is likely to bring some decline, many elderly 
persons function well until death. For those who are functionally disabled, 
the rate of decline may be minimized or decreased substantially through 
early detection and appropriate assistance. Promoting independence among 
the elderly will entail an improved ability to identify environmental, genetic, 
social, and behavioral risk factors for the development of functional de¬ 
pendence. 

A sustained effort is required to meet the health needs of older people 
in this country. Their rising numbers and special problems offer challenges 
in basic science, clinical investigation, service delivery, and social organi¬ 
zation. Studies of health and behavior in the elderly must take into account 
not only environmental and social conditions but also the underlying phys¬ 
ical and psychological changes that occur with age and that serve as a 
substrate of the influence on the presentation of disease, its response to 
treatment, and the complications that ensue. Research is needed to specify 
the interactions among historical events and societal, sociobehavioral, and 
biological processes. 

Opportunities are at hand fop obtaining needed information of the desired 
scope. An expanding number of longitudinal and cohort studies are be¬ 
coming available for secondary analysis or for use as supplementary infor¬ 
mation. Unfortunately, current systems are not designed to facilitate inte¬ 
gration across biomedical and psychosocial disciplines. Computer-based 
bibliographies and inventories of research on aging, health, and behavior 
are needed. 


It is important to recognize the heterogeneity of the elderly 
in designing research. A full range of ages among the elderly 
included in studies, as should those elderly who are more resis 
vulnerabilities of advancing age. Studies of aging should indue 
from across the adult age range and, where possible, should use 1( 
study designs with special attention to the influence of cohort e 

Studies of health and behavior in the elderly should take in 
underlying physical, social, and psychological changes that accor 
Long-term follow-up, including data on morbidity and mortality, i: 
important for understanding the impact of intervention. Morbidir 
should include socioeconomic and psychological measures. 

The need for and potential benefits of carefully designed re: 
the relationships of health, behavior, and aging are clear. The 
along these pathways have demonstrated the beneficial outcome 
health for older persons, better family relationships, enhanced ef 
of interventions, and, most important, improved quality of life 
individuals. 
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The burden of illness rests disproportionately on the socially disadvantaged. 
Social disadvantage includes any attribution of social position or role car¬ 
rying with it the likelihood of reduced resources, opportunity, or social 
power. Empirical data comparing physical and mental health of the poor 
with the rest of the U.S. population provide consistent evidence that so¬ 
cioeconomic status is associated with higher rates of death and disability 
(Brenner, 1973, 1982; Kosa, and Zola, 1975; National Center for Health 
Statistics, 1980). 

History has shown that, even when causative factors of a disease are 
unknown and treatments are unavailable, changes in socioeconomic con¬ 
ditions and literacy rates can reduce mortality. One example of this phe¬ 
nomenon is the decline in mortality from tuberculosis before the availability 
of chemotherapy. Still, even when treatments are available, technology 
cannot always overcome social, economic, and behavioral factors (Eisenberg, 
1982). Improvements in U.S. literacy rates and in general socioeconomic 
conditions over the past 20 years have been linked with rapid declines in 
health differentials between the poor and those who are better off. Still, 
substantial discrepancies remain (Feldman, 1982), most noticeably in the 
poorer health of people in the areas of greatest poverty—the rural South, 
Appalachia, urban ghettos—and particularly among the very young who 
live in disadvantaged environments. 

Biobehavioral and psychosocial research has begun to disentangle the 
complexities of the role social factors play in the ecology of disease. A 
growing body of research goes beyond documenting the inequities in the 


215 



Disadvantage and the Burden of Illness 

ivai Sable data on the health of the nation’s poor were collected on 
^ ,.f minority-white differentials, rather than on the basis of other 
r> , social disadvantage such as income or education. Despite the 
tw fallacy of equating race or ethnicity with social or personal char¬ 
ts, these data provide usable estimates, because the proportion of 
famines with incomes below the poverty line is three times that of 
♦atmlies National Center for Health Statistics, 1980). Still, the lew 
' mat have examined the relationship between socioeconomic status 
. ncun found that differentials in minority-white health status now 
vocrfe when controlled for social class. Direct measures of socio- 
rn.-. status and social disadvantage should be gathered in addition to, 
m o i t, ethnicity in ongoing and future studies of health in the pop- 

:; i .e <r the significant role that psychosocial and economic factors 
, ueairh and disease has been demonstrated directly (Jenkins et al., 
.r;: a.so can be inferred from comparisons of major health indices 
' and minorities. Despite greater overall declines in mortality and 
' rates tor minorities over the past two decades, minority-white 
t 'Ui persist in all indices (Figure 12.1). Minority death rates exceed 
>. jr- rate> m all age groups up to age 80. Similar differentials between 
■• is ws v; mnnue in Great Britain, despite major efforts to improve 
availability to the poor (Morris, 1979). 
aitcfennais in neonatal and early childhood minority and white 
rdt *. inornate a special vulnerability of infants and children and suggest 
■> h u. n sad van rage has a strong role in shaping and modifying their 
mom risks The disparities are greatest in neonatal and infancy 
writ a minority death rates are double those for white children. 
' ’ * * i ‘■aggregates the overall mortality indices into specific causes 
■ r! -uuv Low birth weights, deaths associated with the birth 




FIGURE 12.1 Deaths and death rates by age and color in the 
United States in 1977. For minority children under age one, the 
number of deaths is nearly double that of whites; the death rate 
among minorities exceeds that among whites at all levels until 
age 80. source: Health Resources Administration (1980). 


process, and congenital disorders are the principal causes of minority neo¬ 
natal deaths (cf. Chapter 13). Sudden infant death syndrome is the leading 
cause of death in minority children over the age of one month. Death rates 
for minority infants are double those for white infants in all categories 
except congenital defects. 

Differentials continue into the adolescent period (Figure 12.3). Minority 
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FIGURE 12.2 Major causes of infant mortality in the United States in 1976. 
source: U.S. Department of Health, Education, and Welfare (1979). 


children have higher mortality rates for all causes except cancer, influenza, 
and pneumonia. Accidents, cancer, and birth defects dominate as principal 
causes of death among minority children, and the figures also suggest under¬ 
lying differentials in maiming and handicapping of children who survive 
accidents and violence. 

The longer-term effects of social disadvantage such as its impact on the 
environment and human response mechanisms are apparent in the consis¬ 
tently documented excesses of mortality and morbidity among adult mi¬ 
norities (National Center for Health Statistics, 1980; U.S. Department of 
Health, Education, and Welfare, 1979). 

Relative narrowing of the gaps between minorities and whites has been 
attributed to increased availability of health care services, e.g., prenatal care, 
improved socioeconomic conditions, changes in nutrition, housing, and 
sanitary practices, and dissemination of advanced diagnostic and treatment 
technologies. Persistent differences in health have been attributed to the 
failure of minorities and other disadvantaged groups to benefit equally in 
these changes (National Center for Health Statistics, 1980). 

The Institute of Medicine conference Behavior, Health Risks, and Social 
Disadvantage (Parron et al, 1982) emphasized the similar role social dis- 
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FIGURE 12.3 Major causes of death for ages 1—14 years in the United States in 
1976. source: U.S. Department of Health, Education, and Welfare (1979). 


advantage plays in the etiology and pathogenesis of two families of major 
diseases—cancers and schizophrenias. Conference participants emphasized 
these similarities between the two diseases: 

• both are diseases of multiple etiologies; 

• both affect persons who are socially disadvantaged much more often 
and more severely than they do people with greater resources and higher 
education; 

• both are thought to have pathogenic outcomes that depend on a com¬ 
plex synergism of predisposing and precipitating factors or combinations 
of risk-enhancing effects (constitutional, socioeconomic, behavioral, and 
environmental factors and psychosocial stress); and 

• both have similar methodological problems related to the time se¬ 
quence of impact and to the need for integrative, collaborative, interdis¬ 
ciplinary research. 

Comparisons of cancer death rates provide evidence of the extra burden 
of illness experienced by blacks (National Center for Health Statistics, 1980; 


neoplasms, site not specified. 


Interactions Between Ethnic and Socioeconomic Factors 

Studies of social differentials in death rates for most causes of death have 
shown relative consistency that suggests a significant etiological role for 
such social conditions as poverty, unemployment, and substandard housing. 
Yeracaris and Kim (1978) found that malignant neoplasms and other causes 
of death are inversely associated with socioeconomic status in urban and 
suburban cohorts. Lerner (1980) found higher mortality rates for lower 
socioeconomic groups in nearly all major causes of death and for all age 
groups. Jenkins et al. (1979) found that death rates attributable to hyper¬ 
tensive diseases are significantly higher in areas with low median education, 
poverty, low occupational status, and substandard housing. The most potent 
geographic indicators of risk of death from hypertensive disease are low 
education and low occupational status. 

Research on hypertension provides an example of the importance of 
distinguishing factors of socioeconomic status from those of race. Hyper¬ 
tension-related disease is the leading cause of death among blacks, who 
have triple the rates experienced by whites (Krantz et al., 1981). Differences 
in the prevalence among socioeconomic groups cannot be accounted for 
by genetic factors alone. Hypertension rates in middle-class blacks more 
closely resemble rates among middle-class whites than among lower-class 
blacks (Krantz et al., 1981). Hypotheses to explain these differences include 
the suggestion that persons in lower social strata experience more negative 
life changes (Dohrenwend, 1973). Harburg et al. (1973), who found that 
blood pressure levels are higher in areas of high social stress, supports this 
hypothesis with some physiological evidence. 


Contributions of Environmental Exposure 

Even under conditions of equal employment, minorities have been found 
to experience differential exposure to pathogenic agents. For example, Mi- 




chaels (1982) found that discriminatory practices in the steel industry sig¬ 
nificantly elevate cancer incidence and death rates among minority workers. 
These effects depend not on race but on job assignment. The coke ovens 
produce the most hazardous carcinogenic substances of the steel-making 
process. Of coke plant workers, 80 percent of blacks are employed at jobs 
near the coke ovens, compared with 32 percent of whites. Blacks are not 
only overrepresented in the most risky jobs but also tend to remain in 
those jobs longer. Coke oven workers with 15 or more years of full-time 
exposure have 10 times the lung cancer rate, 7 times the rate of kidney 
cancer, and elevated rates of skin cancer compared with other steel workers 
(Lloyd, 1971; Redmond et al., 1972). Studies of the rubber industry reveal 
similar findings: discriminatory job assignments correlate with elevated rates 
of stomach, lung, blood, bladder, lymphatic, and prostate cancers in black 
workers (McMichael et al., 1976). 


Contributions of Health Care Delivery 

Evidence of differential exposure to pathogens on the job is mirrored by 
that of differential treatment within the health care system. Blacks and other 
disadvantaged persons have cancers diagnosed at later stages of the disease 
process (Howard, 1982). Tumor registry data show that the metastatic rate 
of black breast cancer patients is higher than that of whites, and that the 
proportion of metastatic breast cancer rates is inversely correlated with the 
socioeconomic status of patients (Howard et al., 1980). Some explanation 
for delayed diagnosis and treatment can be found in data from the National 
Ambulatory Medical Care Survey, which indicate that the disadvantaged 
and minorities are less likely to receive such preventive services as blood 
pressure checks, Pap smears, and breast exams (Cypress, 1979). Generally, 
preventive care relates directly to socioeconomic status; however, blacks 
have been found to receive services of less quality and comprehensiveness 
than do whites of equal socioeconomic status (Howard et al., 1980). 

There is a strong interdependence between poverty and illness. Lack of 
resources and discrimination reduce chances of early diagnosis and treat¬ 
ment and increase chances of poor-quality care. The same factors that 
modify chances of developing and surviving cancer also alter chances of 
recovering from serious mental illness. Jenkins (1982) has emphasized that 
inadequate resources, low-status jobs, social stigma, and inadequate edu¬ 
cation interact with changes in immunity, nutrition, environmental risks, 
and coping styles to create a “circle of disadvantage.” 

Almost without exception, studies show a higher incidence and preva¬ 
lence of schizophrenia and other psychoses among the socially disadvan¬ 
taged (Kohn, 1972; McCabe, 1975). Best estimates indicate that the average 
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lifetime prevalence of schizophrenia is one percent; prevalence rates rise 
to 6 percent in urban ghettos (Pardes, 1982). However, as in the case of 
physical illness, most national data on prevalence of mental illness are not 
by socioeconomic status but by minority status. Most of these data are based 
on populations in public hospitals (Health Resources Administration, 1980). 

There is considerable evidence in the research literature for the role of 
social disadvantage in mental illness. Fried (1975) reviewed 34 studies that 
examined the relationship between social class and severe psychiatric dis¬ 
orders; he concluded that rates of severe mental illness are highest among 
lower social classes. 

Two broad hypotheses are offered about increased prevalence of mental 
illness in lower socioeconomic groups. One is that people in poor mental 
health become members of lower socioeconomic classes—the social drift 
hypothesis (Kosa and Zola, 1975). A second is that being in a lower class 
puts one at increased risk of becoming and remaining ill—the social etiology 
hypothesis (Fried, 1975, 1982; Kohn, 1976; Lerner, 1976). Within the 
second hypothesis, four explanations of increased prevalence of mental 
illness among the socially disadvantaged have been posited: (1) increased 
chances of receiving a more severe diagnosis (Adebimpe, 1981; Williams, 
1982), (2) greater frequency and duration of stress among the socially 
disadvantaged (Kohn, 1976; Dohrenwend and Egri, 1981; Strauss, 1982), 
(3) more restricted options for dealing with stresses (Fried, 1975, 1982; 
Kohn, 1976), and (4) fewer and less equal treatment resources available to 
the socially disadvantaged (Flaherty and Meagher, 1980; Mollica et ah, 
1980 ). 

Williams (1982) has suggested that disadvantaged minorities are more 
likely to receive severe diagnoses. Discrimination may affect the way health 
professionals perceive, diagnose, and treat severe mental illness in the black 
population. Adebimpe (1981) has found evidence for this hypothesis in 
national data. The relationship between race and mental illness seems to 
be largely explained by socioeconomic status (Warheit et ah, 1975). 

Dohrenwend (1973), Kohn (1976), Lerner (1975), Strauss (1982), ami 
others have reported that lower social class groups have more negative life 
changes and that social deprivations result in more unstable and unsafe 
environments and more stressful family and social conditions. Brenner 
(1982) found evidence to support the concept that incipient tendencies 
toward illness are exacerbated by increased vulnerability to socioeconomic 
changes. Kohn (1973) has suggested that part of the explanation for these 
differences is that the problems faced by the poor are less alterable by 
individual action than are those faced by people in higher socioeconomic 
classes. Those who are better off can use financial and social resources to 
compensate for or diminish the effects of disabilities. 


Social Disadvantage and tlealtb 


223 


Social disadvantage also increases the likelihood of receiving inferior 
treatment. A classic study by Hollingshead and Redlich (1958) found that 
minorities and the poor received psychiatric care almost entirely in large 
state hospitals with low staff-to-patient ratios and few outpatient services. 
Follow-up studies by Mollica and Redlich (1980) showed that 90 percent 
of minorities receive inpatient psychiatric care in state hospitals; even when 
they receive outpatient services in community mental health centers, they 
are more likely to be treated in chronic care, alcohol, and drug treatment 
units with lower professional staff-to-patient ratios. Flaherty and Meagher 
(1980) found similar utilization characteristics among blacks in a Veterans 
Administration hospital: black psychiatric patients were discharged more 
quickly and were given fewer outpatient and rehabilitation services than 
were white veterans. 

Once again, it is difficult to distinguish effects of social disadvantage on 
choice of treatment from those of race-related discrimination. Patients with 
lower education levels—white or black—are less likely to receive psychoth¬ 
erapy and other supportive services. Despite apparent changes in access to 
expanded community mental health centers and Veterans Administration 
psychiatric services over the past two decades, it appears that discriminatory 
practices toward the poor, especially blacks, result in differential manage¬ 
ment by health care providers. This may lessen chances of early detection 
and appropriate treatment interventions. 


Opportunities for Successful Interventions 

Including psychosocial factors in the analysis of the etiology and pathogen¬ 
esis of major diseases increases chances to improve the health of the coun¬ 
try’s socially disadvantaged. Access to economic resources and the ability 
to mobilize personal, family, and community resources—especially those 
of the health care system—have the most dramatic modifying effects on 
pathogenic outcomes (Parron et al., 1982). Feldman (1982) noted that the 
greatest differential in mortality rates is associated with the attainment of 
higher levels of education. For example, in 1970, 40 percent of mothers 
of black newborns completed high school and 44 percent received prenatal 
care; in 1978, 61 percent completed high school and 60 percent received 
prenatal care (Feldman, 1982). 


Hypertension Detection and Treatment 

An example of a highly successful experimental intervention is the Hy¬ 
pertension Detection and Follow-Up Program (1979)- It used a randomized 
controlled design to compare five-year mortality effects of “stepped care” 
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experienced success in getting teenagers into immediate prenatal care; coun¬ 
seling and follow-up have ensured continued participation (Welcher, 1982). 

Differences between the health of the poor and the nonpoor have not 
been reconciled by physical and mental health services, which have not 
been geared to broader needs of the patients and their social group. The 
results of successful intervention programs suggest that improvement in the 
health care of the socially disadvantaged may require more active involve¬ 
ment in the total social milieu on the part of health care workers and more 
creative use of natural support systems. The ability to mobilize personal, 
family, and community resources—especially those of the health care sys¬ 
tem—can substantially affect illness outcomes (cf. Chapter 18). Programs 
may be needed that are especially designed for particular high-risk groups 
and not modeled after typical private medical practice. 


Research Opportunities 

Studies of the effects of social disadvantage and of intervention programs 
present important opportunities for research. Biobehavioral research in this 
area should focus on identifying preventable causal factors and successful 
interventions, even when the physiological mechanisms of disease still are 
not well understood. Present socioeconomic realities make it crucial to use 
existing health care resources to the best advantage. Evidence from inter¬ 
vention studies suggests that there are excellent primary and secondary 
prevention opportunities within the existing health care system for meeting 
many of the health care needs of the socially disadvantaged. 

In basic research, promising areas include the fields of immunology, 
endocrinology, and toxicology. Many research opportunities and priorities 
cut across all social classes and ethnic groups. Research that traces an as¬ 
sociation between illness and social isolation, bereavement, and measures 
of cumulative life change and stress is especially required to understand 
why social disadvantage alters disease ecology and to identify preventive 
measures (cf. Chapter 3). Psychoneuroimmunological research may yield 
specific evidence about the relationship between social disadvantage and 
increased burden of illness. 

A better understanding of the origins, prevalence, and effects of insti¬ 
tutional discrimination may shed light on the causes of higher morbidity 
and mortality among blacks and other minorities. Such discrimination is a 
major source of psychological stress, unemployment, lack of resources, and 
lack of power to improve matters. Knowledge of how racial and social 
factors influence clinical judgment, diagnosis, and treatment is necessary to 
ensure equitable as well as more effective delivery of health care services 
(Institute of Medicine, 1981). 
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e What aspects of economic condition are particularly harmful to the 
health of the disadvantaged? 

Continued scientific progress requires that researchers be trained to in¬ 
tegrate behavioral and biomedical functions and that they be sensitive to 
and aware of sociocultural and ethnic issues. To be fully successful, epi¬ 
demiological and intervention studies of socially disadvantaged populations 
should have minority community leaders involved in their formulation, 
execution, and interpretation. 

The current body of biobehavioral research confirms that some forms of 
health care delivery can bring about more equitable chances for survival 
and recovery from disease. Opportunities for disease prevention by chang¬ 
ing behavior and the immediate environment are especially significant for 
disadvantaged segments of the population. 
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Prevention Efforts 
in Early Life 


Low birth weight, birth-associated conditions, congenital defects, accidents, 
influenza and pneumonia, cancer, and violence are leading contributors to 
mortality early in life (U.S. Department of Health and Human Services, 
1980). That portion of morbidity readily quantified by such measures as 
physician visits, hospitalizations, or school days lost is caused to a great 
extent by acute conditions such as respiratory infections and injuries (U.S. 
Department of Health, Education, and Welfare, 1978a; U.S. Department 
of Health and Human Services, 1980). About 10 percent of school days 
are lost because of chronic conditions. The prevalence of and the degree 
of disability associated with mental disorders and learning disorders are less 
easily measured, because the symptoms cover a wide range of behaviors 
and often do not entail contacts with the health care system that would be 
monitored by statistical surveys. It has been estimated that 5 to 15 percent 
of children age 3—15 years suffer from chronic mental health problems. 
These conditions include the so-called conduct disorders, emotional dis¬ 
orders, and impairments or delays in psychological development (President’s 
Commission on Mental Health, 1978). 

With the control of infectious disease, childhood morbidity in which 
behavior plays a prominent role has come to the fore: school and learning 
problems, chronic illness, emotional disorders, and special adolescent health 
concerns (Haggerty et al., 1975). A recognition of this shift in the burden 
of illness has provided impetus to a number of reassessments of child health 
care needs that serve as a valuable resource for focusing attention on re¬ 
search that might help reduce the new morbidity. 
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PREVENTION AND TREATMENT 


Among the Institute of Medicine activities related to health needs of 
infants and children have been the Health and Behavior conference Infants 
at Risk for Developmental Dysfunction (Parron and Eisenberg, 1982) and the 
paper by Richmond and Filner (1979) on infants and children for Healthy 
People, The Surgeon General’s Report on Health Promotion and Disease Preven¬ 
tion. In addition, Better Health for Our Children: A National Strategy , the 
report of the Select Panel for the Promotion of Child Health, is a com¬ 
prehensive review (U.S. Department of Health and Human Services, 1981a,b). 


Parental Influence on Prevention in Early Life 

Physical and mental well-being in infancy, childhood, and adult life is greatly 
influenced by parental behavior in early life, which suggests the potential 
value of further analysis of opportunities for prevention during this period. 
During infancy, children are totally dependent on their parents for pre- and 
perinatal care; good nutrition and a supportive emotional environment; and 
appropriate preventive and therapeutic interventions, including immuni¬ 
zations and antibiotics. In addition, parents explicitly and implicitly teach 
their children health-relevant behaviors and attitudes in such matters as 
dental care, diet, exercise, and risk taking. These can continue to affect 
health status over the course of a lifetime. 

Parental influence does not occur in isolation. The schools, mass media, 
peer pressures, and other community considerations such as the organi¬ 
zation of health care services also shape the behavior of children and their 
parents. Even the police and the courts have a role, for example, in pre¬ 
vention of child abuse and neglect. 

Although the goal of prevention is to stop a problem before it starts, 
successful treatment or amelioration of an existing condition also is of value. 
Again, behavioral approaches show great promise for helping children deal 
with such limitations as physical handicaps, learning disabilites, and emo¬ 
tional problems. 

Several issues emerge repeatedly in an analysis of the role of behavior 
in the etiology, prevention, or treatment of disorders of concern in infancy 
and childhood: how to prevent accidents, how to stop substance abuse, how 
to organize health care services to enhance their utility and accessibility, 
and how to structure school-based health education. This chapter highlights 
a few specific health concerns, including low birth weight, mental retar¬ 
dation, learning disability, and emotional disorders. 


Low Birth Weight 

A low birth weight infant is defined as weighing less than 2,500 grams 
(about 5.5 pounds); a preterm infant is one born before 38 weeks of 
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gestation. Any infant, term or preterm, may be small, average, or large for 
gestational age. A preterm infant need not be a low birth weight infant, 
and a low birth weight infant is not necessarily preterm. Being preterm and 
being of low birth weight contribute independently to risk of mortality and 
morbidity. 


Mortality and Morbidity 

Low birth weight infants have a higher infant mortality rate than do other 
infants. Only about 7 percent of infants in the United States are low birth 
weight, but they account for about two thirds of deaths in the first year of 
life (Shapiro et al., 1968; Rosen, 1982). The smaller the infant, the greater 
the risk of death. Breech or transverse fetal positions, which increase risk 
of perinatal mortality, are found in about one third of deliveries of infants 
who weigh less than 1,500 grams (3.3 pounds), in contrast to only 5 percent 
such positions for all deliveries (Rosen, 1982). 

Low birth weight infants who survive, especially those weighing less than 
1,500 grams at birth, are at increased risk for developmental difficulties 
(Fitzhardinge, 1976). For example, term low birth weight infants appear 
later to have increased rates of learning disability and school problems; 
preterm low birth weight infants have elevated risk of neurological damage 
(Rosen, 1982). Prematurity and low birth weight are associated with in¬ 
creased risk of cerebral palsy, epilepsy, mental retardation, autism, and 
blindness (Solnit and Provence, 1978). 


Risk Factors for Low Birth Weight 

Maternal behaviors during pregnancy that increase risk of having a low birth 
weight infant include cigarette smoking, abuse of alcohol and other drugs, 
poor nutrition, and delay in seeking prenatal care. Young teenage women 
also are at greater risk (U.S. Department of Health, Education, and Welfare, 
1978b). The low birth weight rate for teens is 1.5 to 2 times that for older 
women, and the rate of preterm deliveries for teens is almost 3 times the 
average for older women (U.S. Department of Health, Education, and 
Welfare, 1979). Many promising avenues for research have been identified 
(Institute of Medicine, 1979, 1980, 1982; Parron and Eisenberg, 1982). 

Addictions With regard to cigarette smoking and substance abuse, includ¬ 
ing excessive alcohol use, further understanding is needed of influences 



Age Risk for the infant born to a teenage mother may be associated either 
with her biological or her socioeconomic status. More information about 
the contributions of each is clearly needed. In terms of prevention, reducing 
the frequency of pregnancy among teens would reduce the incidence of 
low birth weight and associated mortality and morbidity, regardless of the 
underlying cause. This is especially important because 40 percent of teenage 
mothers have a second child within one year of the first, in contrast to only 
22 percent of older women (Welcher, 1982). 

One third of sexually active respondents in a national survey of 15- to 
19-year-old women did not use any contraceptive method the last time 
they had sexual intercourse, and over 70 percent of the conceptions tallied 
in this survey were unintended (Zelnick and Kanter, 1978). Risk-taking 
behavior among adolescents includes not only unprotected sexual inter¬ 
course but also such behaviors as drinking and reckless driving. As discussed 
in Chapters 3 and 14, there is a need to understand how influences such 
as peer pressure and level of cognitive development influence such behav¬ 
iors. With regard to teen pregnancy, there is a need for psychosocial research 
on decisions to use contraceptives and on specific decisions to become 
pregnant, including such factors as design and ready availability of contra¬ 
ceptives, personnel and structure of the health care system, sex education 
programs in the schools, and family and social environment (Klerman, 
1982 ). 


Prenatal Care Variables independently identified as having potential for 
placing the developing fetus at risk—youth, low socioeconomic status, few 
years of education, high number of prior pregnancies, smoking, and drink¬ 
ing—often coexist in a particular family and may coincide with delay in 
seeking prenatal care. Little is known of interactions among these factors, 
and this further confounds studies of cause-effect relationships. But several 
indicators suggest the effectiveness of contact with the health care system 
during pregnancy (Richmond and Filner, 1979; Parron and Eisenberg, 1982). 
Research on the precise role of such care in reducing risk, the relative 
effectiveness of different types of services (private physicians, clinics, home 
visits), and research on characteristics of the health care system that facilitate 
or deter decisions to seek care are relevant. In addition, improved tech¬ 
niques for estimating fetal weight might be of great value. Mortality of low 
birth weight infants appears to be much lower when the obstetrician has 
correctly assessed fetal weight before birth. When predictions are correct, 
the mortality rate is 20 percent, compared with 50 percent mortality among 
very low birth weight infants for whom weight estimates did not agree with 
actual birth weights (Rosen, 1982). 
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Prevention of Developmental Difficulties 

Research to prevent developmental difficulties focuses on medical proce¬ 
dures during birth and the neonatal period, as well as on parental practices 
and other environmental influences once the infant is home. It is the in¬ 
teraction of the developmental potential of the infant with the characteristics 
of the care-taking environment that leads to greater or lesser intellectual 
competence at a later age (Eisenberg, 1977). 

Neurobehavioral Tests Adequate predictive neurobehavioral tests of in¬ 
fants are not available. Until such tests are developed and shown to correlate 
with infant outcome, long-term follow-up studies of infants will be needed 
to assess new interventions for premature labor or care of low birth weight 
or preterm infants. Childhood differs from later developmental stages in 
that rapid changes are taking place in physical and mental processes. In¬ 
terventions determined to be effective by early measures, for instance, in 
the first year of life, often correlate poorly with assessments later in child¬ 
hood. It may be more realistic to target assessment to the next develop¬ 
mental stage, rather than to a more long-term outcome. 

Parent-Child Interactions A supportive environment can protect low birth 
weight and preterm infants from further developmental difficulties (Eisen¬ 
berg, 1982). Recent studies indicate that premature infants exhibit inter¬ 
actional difficulties during the first year. For example, they may be difficult 
to arouse and keep alert. In addition, mothers of ill neonates touch, vocalize 
to, smile at, and look at their child less often than do mothers of healthy 
infants. These differences usually disappear gradually as the infant recovers, 
but mothers’ behaviors seem to correlate more highly with their perception 
of the infants’ health than with the actual state of health (Minde, 1982). 
Adolescent mothers also differ from older ones in appearing less responsive 
and exhibiting less attachment behavior (Klerman, 1982). “Successful” ad¬ 
olescent mothers usually have supportive families who help in baby care; 
these young mothers also usually have effective short-term goals and realistic 
plans for their futures (Welcher, 1982). 

Interactions between low birth weight infants and caretakers (physicians, 
nurses, parents) are complex, depending on a number of biological, psy¬ 
chological, and social variables. Relationships depend on long-term factors 
and cumulative interpersonal experiences. These processes must be under¬ 
stood more thoroughly before developmental problems of low birth weight 
infants can be fully elucidated. Psychosocial studies of parental perceptions 
are needed to help health professionals learn how best to communicate a 
child’s health status and needs. Knowledge about family interactions and 



supports also is needed for designing effective treatment and prevention 
programs. Related research would identify environments and arrangements 
in families, schools, work places, and communities that are supportive of 
breastfeeding. Breastfeeding promotes attachment, provides some protec¬ 
tion against infection by transmission of maternal antibodies, and helps 
ensure adequate nutrition (MacFarlane, 1977; Jelliffe and Jelliffe, 1981). 


Clinical Research 

During the last 20 years, researchers and clinicians have learned a great 
deal about physical and neurological maturation, about the unfolding sub¬ 
deties of interpersonal patterns between infants and caretakers, and about 
affective and cognitive development and related coping strategies. Even so, 
a comprehensive assessment that simultaneously attends to the multiple 
clinically relevant areas of human functioning remains a challenge both to 
professionals in the clinic and to researchers in the laboratory (Greenspan, 
1981, 1982). 

Sound intervention programs have shown the interdependence of re¬ 
search and practice, of evaluation and treatment, and of assessment and 
counseling in the service of children in the first months of life. In the first 
18 months, indicators of healthy and deviant development are always ex¬ 
pressed and observed in the context of the infant’s care by an adult, usually 
a parent. 

Keeping in mind some of the unique characteristics of infants is of par¬ 
ticular importance, because failure to do so results in a lack of understanding. 
The following principles have emerged from clinically oriented infant re¬ 
search (Parron and Eisenberg, 1982): 

1. Young children are likely to react to adversity with global responses 
and symptoms rather than with differentiated ones. This is a reflection of 
the closeness of the psychic and somatic systems in infancy. 

2. A situation of adversity of the young child’s experience such as ma¬ 
ternal depression or a chaotic environment with few positive experiences 
but numerous negative ones is highly likely to disturb more than one area 
of development. It also causes trouble in the organization and integration 
of those functions. Older children who have had reasonably good care and 
developed well up to the point of a traumatic event or difficult situation 
will react, of course; but, because of greater maturation, differentiation, and 
integration of functions, they will have more differentiated or structured 
reactions, including a more extensive repertoire of defenses and coping 
abilities. 

3. Some infants are more vulnerable than others to psychosocial stress; 
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some not so vulnerable biologically may, nonetheless, be at risk for disorders 
of development because of adverse experiences. When there is both bio¬ 
logical vulnerability and an adverse psychosocial environment, conditions 
that produce disturbance in the child are maximized. Prematurity, traumatic 
birth, primary mental subnormality, and sensory defects such as blindness 
or deafness are a few of the sources of biological vulnerability. When 
combined with problems in the nurturing environment, they present es¬ 
pecially difficult problems for the developmental process, often leading to 
disruptions. 

Additional research on infants and families with multiple sources of high 
risk for developmental dysfunction is likely to enhance both basic under¬ 
standing and provision of care. 


Mental Retardation 

Over six million persons in the United States are mentally retarded. Under¬ 
lying causes are diverse and include genetic defects, abnormalities in fetal 
development, birth injuries, infections, and early environmental experi¬ 
ences. The degree of mental handicap can vary considerably, from profound 
to mild mental impairment; mild forms may not be apparent until school 
age (Goldstein et al., 1980). 


Genetic Influences 

Chromosomal abnormalities such as the extra chromosome of Down’s syn¬ 
drome, and metabolic defects caused by genetic variants of essential en¬ 
zymes, as in the case of phenylketonuria, may occur as a new event or may 
be inherited from earlier generations. The overall incidence of single-gene 
disorders is about 10 per 1,000 births, and the incidence of chromosomal 
aberrations is about 6 to 7 per 1,000 births. However, not all such disorders 
lead to mental retardation (Ash et al., 1977). 

Genetic counseling and testing for carriers can identify high-risk couples 
who may then be provided with the maximum available information on 
which to base reproductive decisions. The current prevention arsenal con¬ 
sists mainly of prevention of conception or testing of the fetus by procedures 
such as amniocentesis or serial sonography in high-risk pregnancies, with 
selective termination of pregnancy if serious genetic or other birth defects 
are found. Faster and less invasive procedures that may be applied after 
only a short gestation period have been developed for some hemoglobin 
abnormalities (Kan and Dozy, 1978; Orkin et al., 1978; Williamson et al., 



1981), but much research still is needed to apply such tests to the genetic 
causes of mental retardation. 

Until recently, most Down’s syndrome infants were born to women over 
the age of 35, who are at greater risk of having such an infant than are 
younger women, but now at least two thirds of Down’s syndrome infants 
are born to younger women (Richmond and Filner, 1979). Furthermore, 
in about one quarter of the cases, the extra chromosome in Down’s syn¬ 
drome was contributed by the father, not by the mother (Magenis et al, 
1977). 

Much research is needed to understand the role of hereditary factors and 
their interaction with other influences, such as alcohol and drug abuse, 
smoking, medications, radiation, and exposure to other chemical and phys¬ 
ical agents in the environment, in the etiology of birth defects. Questions 
of dose and susceptible periods are of special importance (Richmond and 
Filner, 1979). Research toward more effective education of health profes¬ 
sionals about genetic services also is needed (National Academy of Sciences, 
1975). 


Environmental Influences 

Maternal malnutrition and substances ingested during pregnancy are ex¬ 
amples of environmental factors identified as significant to the etiology of 
mental retardation, as are radiation and maternal infections during preg¬ 
nancy (Goldstein et al., 1980). Areas alluded to earlier, including motivation 
to use the health care system, as for rubella vaccination, and substance use 
and abuse, also are pertinent to preventing mental retardation. 

After birth, the environment, especially the social environment, can pro¬ 
foundly affect the degree of disability of a retarded child. Expectancy of 
failure, reduced motivation and aspirations, lack of stimulation, and inef¬ 
fectiveness in controlling experiences may lead children to appear more 
retarded than their “biological” potential would suggest (Goldstein et al., 
1980 ). 

The Carolina Abecedarian Project provides medical and nutritional aid 
to families, promotes educational efforts in schools, and provides early 
intensive day-care experience (as early as six weeks of age for high-risk 
children). Developmental lags, especially in language, appear to be reduced 
by such programs (Heber and Garber, 1975; Ramey and Campbell, 1977). 
In a fashion yet to be understood, appropriate stimulation appears to protect 
against the deleterious effects of undernutrition on mental development 
(Eisenberg, 1982). The possibilities and constraints imposed by develop¬ 
mental stages on biobehavioral interactions merit considerable further study. 
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arning Disorders and Behavior Disorders 

hild’s behavior varies in different situations, which means that parents 
i teachers may experience different problems with the same child. Also, 
-ents vary in their tolerance of particular behaviors. As children mature, 
lavior patterns change rapidly, and such variation poses additional dif- 
ilties in interpreting surveys of childhood problems (Goldstein et al., 
SO). 

As many as 3 percent of American school children may be hampered 
.demically and interpersonally by a syndrome known as attention deficit 
rder with hyperactivity (American Psychiatric Association, 1980). These 
ldren show a short attention span, distractability, impulsiveness, and 
atic behavior and performance in tasks. A wide range of behaviors is 
/ered, and many different etiologies have been reported, such as brain 
nage (in about 10 percent of cases) (Stewart and Olds, 1973), genetic 
luences (Safer, 1973), environmental lead (Baloh et al., 1975), and food 
litives (Feingold, 1975). Further multidisciplinary study is needed to 
lfirm and explore the role of each of these possible etiological agents 
i how they may interact with psychosocial influences in family and school 
Aronments. 

In addition, long-term study of the natural history of this disorder might 
Igest new and more effective forms of intervention. There is a decrease 
gross motor hyperactivity in adolescence, but academic problems and 
pairment in concentration often persist (Kinsbourne and Caplan, 1979). 
rthermore, hyperactive children who were judged to have made favorable 
)gress were later found to be lonely and unpopular (Minde et al., 1971). 
idy of the determinants of full or partial remission may eventually lead 
the ability to prevent or ameliorate hyperactivity in its earliest stages, 
rherapy typically involves stimulant medication and some form of be- 
/ior management or psychotherapy (Allyon et al., 1975; Baker, 1976; 
anbard et al., 1977). Studies of the best application of these therapies, 
her separately or in combination, are needed. 

Behaviors are classified as disorders when they persist beyond a certain 
? or beyond a certain intensity. Many cases of tics, bed wetting, sleep 
orders, and stuttering remit spontaneously. For example, about 80 per- 
t of children who stutter attain normal speech by their teens (Goldstein 
al., 1980). Some children are extremely fearful, and objects of fear may 
inge as the child matures (Jersild, 1968). School phobia may relate to 
)aration anxiety, academic failure, and peer relationships (Eisenberg, 1958; 
ddstein et al., 1980). Childhood depression may result from death of a 
rent, failure at school, physical abuse, parental divorce, or lengthy illness; 


but there is considerable variation in individual susceptibility among chil¬ 
dren. 

Fewer than one child in a thousand exhibits psychotic behavior (Goldstein 
et al., 1980). Infantile autism, usually starting before age two and one-half, 
and childhood schizophrenia, with an onset from age 5 to 12, are two major 
disorders (Kolvin, 1971; Werry, 1979). Autism is thought to derive from 
a combination of biological influences and parental responses to these effects 
in the child (Goldstein et al., 1980). There is partial abatement of symptoms 
by age 5 to 6, but the prognosis is favorable only in cases in which effective 
speech ability is developed by age 5 (Eisenberg, 1956). 

Research to understand further the etiology, determinants of prognosis, 
and response to various interventions for the wide range of learning and 
behavior disorders is needed. High priority should be given to studies of 
family dynamics. Developmental studies of children should reveal functional 
and causal aspects of behavior, as well as elucidating maturational processes. 
Animal models also can provide insights into cognitive and social devel¬ 
opment that relate to childhood stages of development. Current research 
into computer programs that mimic cognitive processes in problem-solving 
behaviors offers considerable promise for teaching children with learning 
and language difficulties (Estes et al., 1981). Finally, development of mea¬ 
sures to assess the integration of an individual in a social milieu and the 
variation of a total environment over time—such as the Family Functioning 
Indices and Social Network Indices—holds great promise (Haggerty etal., 
1975; Falkner, 1980; Berkman, 1981). 

Conclusions 

Early life provides a wealth of opportunities to make useful preventive 
interventions, many of which may have lifelong benefits. Such interventions 
can take several forms. Some, such as neonatal metabolic screens, are de¬ 
signed to identify problems before they do permanent damage. Others, 
including immunizations, help to forestall some future risk. Still others, for 
example, good dental hygiene, can provide the child with a more general 
orientation toward prevention. All are important and require active collab¬ 
oration between parents and the health professions. 

Research efforts are needed in all of these types of prevention. They 
range from the development of new techniques for earlier, safer, and more 
reliable methods of detecting abnormalities to exploration of ways to en¬ 
courage people to seek preventive interventions for their children and to 
help them teach their children to engage in health-promoting activities. 
Also needed is research into specific behavioral and mental problems of 
childhood, including mental retardation and clinically apparent behavior 


disorders, Progress in tms area noids promise or yielding substantial gains, 
both in decreasing the burden of illness and in increasing the quality of 
life. 
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14 

Prevention Efforts 
in Adolescence 


In recent years, increasing attention has been given to adolescence as a 
crucially important, developmentally complex, and lengthy period of life. 
Early adolescence, which can be roughly equated with ages 10 to 14, is a 
time of much physical, cognitive, and emotional change, accompanied by 
the often stressful shift from elementary school to junior high or middle 
school and concomitant entry into “teen culture.” Later adolescence is a 
period of transition to adult autonomy and responsibilities. Young people 
move into the wider social and occupational world and gradually adopt fully 
adult behaviors in personal, family, and work roles. 

Although adolescence is a life stage in which experimentation is devel¬ 
opmentally appropriate and socially adaptive, it is also a time when young 
people typically try out types of behavior that are risky or may otherwise 
lead to unfortunate consequences. Some behaviors affect health immedi¬ 
ately, as in contracting venereal disease, or in suffering severe accidents 
related to alcohol use. Others produce deleterious effects only later in life, 
for example, cancer and cardiovascular disease stemming from health-dam- 
aging habits such as high-calorie, high-fat dietary patterns, inadequate ex¬ 
ercise, heavy smoking, or alcohol abuse (Brook and Ball, 1977; Neill et 
al., 1977). Long-term effects also include effects on life options such as the 
restrictions placed on a teenage mother who fails to finish high school and 
whose lifetime employment prospects are significantly diminished by early 
childbearing. 

The adolescent period is the only one for which mortality rates are rising. 
The fact that the three leading causes of death among adolescents—acci- 
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Cigarette Smoking 

Cigarette smoking is the number one national target for disease prevention 
efforts (cf. Chapter 5). Unfortunately, it is still quite prevalent in the youth 
culture, although recent trends indicate that there is a tapering off in the 
proportion of adolescents smoking (U.S. Department of Health, Education, 
and Welfare, 1979b). In 1974, among 12- to 14-year-olds, 5 percent ol 
females and 4 percent of males smoked, compared with 4 and 3 percent, 
respectively, in 1979. Figures for 15- to 16-year-olds were 20 percent of 
females and 18 percent of males in 1974 and 12 and 14 percent in 1979. 
For 17- to 18-year-olds, comparable figures were 26 and 31 percent in 
1974 and 26 and 19 percent in 1979- Such statistics confirm the importance 
of adolescence—particularly early adolescence—in the formation of health- 
related behavior. Of special concern is the fact that, although adolescent 
females used to smoke less than their male counterparts, they are now as 
likely to be smokers as adolescent males. When the high prevalence of 
smoking in older teenage girls is considered along with the rates of preg¬ 
nancy in this population, even greater concern may be raised because of 
the known risk of fetal harm due to maternal smoking (U.S. Department 
of Health and Human Services, 1980; also cf. Chapter 2). 

Alcohol Use 

Recent surveys report that young people of junior high school age drink 
alcohol to a far greater extent than was true a generation ago: a larger 
proportion of them drink, they begin to drink earlier, they drink larger 
quantities, and they report more frequent intoxication (Rachal et al., 1975; 
San Mateo County, 1975; Weschler and McFadden, 1976). The genera¬ 
tional shift has been greater for adolescent girls than for adolescent boys. 
Although girls still drink less than boys, the percentage who drink and who 
report intoxication experiences has increased more rapidly for girls than 
for boys. Estimates for 1977 from the National Institute on Drug Abuse 
are that 31 percent of adolescents age 12-17 had had a drink within the 
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past month. For those 16-17, the rate is 52 percent (Abelson et al., 1977). 
In the Third Special Report to the US. Congress on Alcohol and Health , the 
National Institute on Alcohol Abuse and Alcoholism (1978, pp. 23-24) 
stated: 

Recently, a national survey of students grades 7 through 12 examined teenage 
drinking and problem drinking. Seventy-four percent of the teenagers were drink¬ 
ers—79 percent of the boys and 70 percent of the girls. . . . [N]early 19 percent 
of the students were problem drinkers—23 percent of the boys and 15 percent of 
the girls. Drinking among college students has been rising steadily since 1936. 
Today’s collegians drink more frequently and become intoxicated more often than 
today’s high school students. Young people drink less regularly than older people, 
but tend to consume a larger amount on a drinking occasion. The risk of incurring 
negative consequences associated with the acute effects of alcohol are higher in late 
adolescence and early adulthood than at any other point in the lifespan. 

Alcohol use, like tobacco consumption, has both short- and long-range 
effects on health. Alcohol initially may appear to be a stimulant, but it is 
actually a central nervous system depressant and anesthetic. The immediate 
consequences of use vary among individuals, but the consensus is strong 
that there are positive relationships between, for example, alcohol use and 
poor school performance and excessive driving accidents. Chronic use can 
produce a moderate degree of tolerance, so that larger doses must be taken 
to achieve the desired psychological effects. A comparable tolerance does 
not develop to psychomotor effects on coordination and reaction time that 
predispose to accidents. Deleterious pathological consequences of chronic 
alcohol use are diverse and affect the central nervous system, gastrointestinal 
tract (stomach, liver, and pancreas), heart, and skeletal muscles. In addition, 
secondary malnutrition or vitamin deficiency disease frequently develops 
(Institute of Medicine, 1980). The influences of alcohol consumption on 
health are further reviewed in Chapter 4. 

Marijuana Use 

The National Household Survey found that marijuana is the most com¬ 
monly used psychoactive drug (Fishburne et. al., 1980). In 1979, 50 million 
people had tried marijuana at least once in their life: 7 million (31 percent) 
fell within the 12-17 age group; 21 million (68 percent) in the 18—25 age 
group, and 25 million (20 percent) in the 26 and over age group. Male 
users outnumbered females in all age groups. 

The marked increase in marijuana use began in 1967 (Miller and Cisin, 
1980), but recent trends may indicate a slowing. The proportion of high 
school seniors who had ever used marijuana leveled off at 60 percent for 
the years 1979 and 1980. This figure may, however, be an underestimate 
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absentees are much needed. They are a population in which drug use is 
extremely prevalent. Kandel (1975) found that 56 percent of absentees 
report using marijuana, compared with 38 percent of students attending 
class. Dropping out of school and chronic absenteeism have been shown 
to impair later chances of steady employment and to reduce markedly 
potential earning capacity. 

Early experimentation with marijuana is correlated with the higher like¬ 
lihood of using more serious drugs later (Johnston et al., 1980; Miller and 
Cisin, 1980; Kandel et al., 1981). Between 1975 and 1980, there was a 
significant increase in first use of marijuana at very early ages. Among high 
school seniors surveyed in 1980, 25 percent reported first use of marijuana 
in the eighth grade, 14 years or younger. The comparable figures for 1975 
were 15 percent reporting first use in eighth grade (Johnston et al., 1980). 
Rittenhouse (1980) found that of the 18- to 25-year-olds surveyed in 1979— 
80 who used illicit drugs, 87 percent first tried marijuana or alcohol at age 
13—14- There were 65 percent of marijuana users among high school seniors 
in 1980 who also used other illicit drugs, compared with 61 percent in 
1979 (Johnston et al., 1980). 

Drugs that are manufactured or sold illicitly often are contaminated, of 
uncertain potency, or misrepresented, leading to greater chances of medical 
emergencies (Nightingale et al., 1978). Dangerous as any illicit drugs may 
be of themselves, polydrug use (including use with alcohol) increases the 
physical hazard markedly. 

It was formerly believed that marijuana users tapered off the habit in 
their mid-20s, but current prevalence rates indicate persistence into later 
adult life, as indicated by the increasing use of marijuana by people in their 
mid-30s (Cisin et al., 1978). Use by men 26 years and over has increased 
from 4 percent in 1977 to 9 percent in 1979. Especially noteworthy is the 
evidence that daily use persists longer into adult life than had been antic¬ 
ipated. In 1979, four years after graduation from high school, 51 percent 
of daily marijuana users from the senior class of 1975 were still smoking 
marijuana on a daily basis (Johnston, 1981). It is important to survey these 
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older age groups and to monitor these trends, because of the possibility of 
cumulative long-term effects (Institute of Medicine, 1982). 

Public concern over the acute and chronic effects on young persons of 
the use of marijuana has increased substantially now that usage is so en¬ 
trenched and pervasive in the youth culture. Current evidence indicates 
that there are well-established acute effects on psychomotor function. Mar¬ 
ijuana at concentrations corresponding to those attained in social use of the 
drug impairs responses to complex, integrated visual-motor tasks. These 
findings cause concern about driving and marijuana as well as performance 
of other complex man-machine tasks. Marijuana also impairs short-term 
memory. There is good evidence for bronchial irritation and lung pathology 
associated with marijuana smoking. Effects on other bodily systems have 
been suggested but not confirmed (Institute of Medicine, 1982). 


Sexual Activity 

In 1976, there were 12,000 births and 13,000 abortions to girls under 15 
years of age. Among older teenage girls, there were 560,000 births and 
3,000,000 abortions. In a national survey of 15- to 19-year-olds, one third 
of sexually active respondents had not used contraceptives the last time 
they engaged in sexual intercourse and 70 percent of conceptions were not 
intended. In 1977, 17 percent of births were to teenage girls, whose in¬ 
cidence of low birth weight infants was half again more than the national 
average (Richmond and Filner, 1979). 


Adolescent Pregnancy and Childbirth 

Especially at younger ages, adolescent pregnancy and childbirth pose phys¬ 
ical, psychological, and socioeconomic risks to both the mother and baby. 
Physical risks to the mother include such complications as toxemia, pre¬ 
mature birth, and problems during labor and delivery (Chez et al., 1976). 
Socioeconomic risks include interruption of the mother’s education, low¬ 
ered prospects for income and vocational attainment, and an increased 
probability of lifetime poverty and welfare dependence (Card and Wise, 
1978; Moore et a]*., 1978). Infants of young adolescent mothers also are at 
medical risk, especially if mothers are regular smokers or users of alcohol 
or other drugs (Clarren and Smith, 1978). 

Cognitive development in children of adolescent mothers may suffer. In 
addition to possible biological factors, inadequacies of caretaking by very 
young mothers may be important. Mothers in their 20s are more likely 


employed and also ranked average or above average in self-esteem, Suc¬ 
cessful mothers usually came from supportive families who helped in baby 
care, and these you tig mothers also had more realistic plans for their futures 
and had formulated effective short-term goals (Welcher, 1982). 


Sexually T ra ns m it t etl D is eases 

Gonorrhea and ocher sexually transmitted diseases are another adverse 
consequence of sexual activity. By the mid-1970s, gonorrhea had reached 
epidemic proportions in the United States (Brown, 1979). However, recent 
data suggest that the rate has stabilized. Although reports of gonorrhea are 
relatively rare among young adolescents, adolescent males are more likely 
to report the disease than are females. Gonorrhea is difficult to diagnose 
and treat in women; as a result, it progresses to pelvic inflammatory disease 
in 17 percent of all women who contract it; pelvic inflammatory disease 
may result in sterility in 15 to 40 percent of women having a single episode, 
even if they obtain adequate treatment (Rendtorff and Curran, 1979). 


Diet and Exercise 

Fad diets and “fast foods” are popular with adolescents and may result in 
reduced caloric and nutrient intakes that are damaging to health. Data from 
the Health and Nutrition Examination Survey suggest that adolescents both 
below and above the poverty level had a mean dietary intake of calories 
and iron below the recommended daily allowance (U.S. Department oi 
Health, Education, and Welfare, 1977). However, some adolescents con¬ 
sume too many calories, and approximately 10 percent of all adolescents 
are obese. An underweight adolescent also can be of concern, particulr 
if the food avoidance takes the form of anorexia nervosa; although relath 
rare, this disorder can be potentially life threatening. 

Data on adolescent exercise and physical fitness are of special cor 


One of six young people in the United States age 10—17 is weak or un¬ 
coordinated enough to be classified as physically underdeveloped by the 
standards of the President’s Council on Physical Fitness and Sports (1977). 
A life pattern of inadequate exercise promises poor cardiopulmonary fitness 
and its consequences. Patterns of passive television viewing and shifts from 
active exercise to spectator sports activities are possible explanations. Also, 
many schools have reduced sports and physical education programs for 
budgetary reasons. 


Schooling 

Adolescence is a time for academic pursuits and challenges. School can be 
either a major resource or a problem area and is a source of stress and low 
self-esteem for many adolescents. Academic success is related in part to 
ability to concentrate and read. Rutter and Yule (1973) found that attributes 
strongly associated with very low reading attainment are poor concentration, 
restlessness, and impulsivity. Origins of these attributes are not well under¬ 
stood. Chronic physical illnesses not involving brain disorders are associated 
with an increased rate of reading difficulty (Rutter et al., 1970). Biological 
hazards related to childbirth and the tendency for these to be associated 
with socially disadvantaged rearing environments may also contribute to 
learning difficulties. Language stimulation and other experiences during 
early development contribute to communication skills. Parental attitude to 
learning and school also will influence the child’s motivation to succeed in 
these areas (Rutter and Madge, 1976). Family size and birth order may also 
influence intellectual attainment, particularly those skills related to reading 
and verbal reasoning. In general, such abilities are best developed in first¬ 
born children rather than in those born later. These birth order effects are 
most marked for boys (Rutter et al., 1970). 


Delinquency 

Delinquency and antisocial behaviors often are associated with reading dif¬ 
ficulties and educational failure (Rutter and Yule, 1973). Learning failure, 
regardless of cause, can lead to discouragement and loss of self-esteem, 
which in turn can contribute to delinquent behavior (Rutter and Madge, 
1976). 

Delinquency is more frequent in adolescents from homes where there 
is poor parental supervision, lax or overly stringent discipline, very little 
involvement by fathers in family activities, and little leisure time spent by 
the boys at home (West and Farrington, 1973). Boys whose mothers have 
low maternal aspirations for their sons’ careers, especially if these boys have 
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above-average scholastic achievements, appear to be delinquency prone. 
About 24 percent of such boys show delinquent behavior, compared with 
a rate of 5 percent in sons of mothers with high aspirations (West and 
Farrington, 1973). 

Delinquents constitute a heterogeneous group in which multiple influ¬ 
ences seem to be operating (Rutter and Madge, 1976; Jessor and Jessor, 
1977). Some factors include genetic predisposition, chromosomal abnor¬ 
malities, and early rearing in family environments characterized by high 
marital discord. Power et al. (1974) showed that even during adolescence, 
family discord predisposed to recidivism among delinquents; and Rutter 
(1971) found that deviant behaviors were much less frequent in children 
who moved to more harmonious family situations after a stormy early 
childhood. Unfortunately, children who start off in disadvantaged situations 
usually remain in these same poor circumstances throughout development 
(Rutter, 1974). 

A Research Agenda 

The need for more adolescent-oriented research on prevention and on 
behavioral issues pertinent to health and disease is now widely recognized. 
Examples of especially promising lines of research are: 

• Identifying pediatric antecedents of adult disease, particularly chronic 
diseases such as cancer and cardiovascular disease. Although the link be¬ 
tween numerous pediatric problems, conditions, and behaviors and ill health 
in later life is increasingly appreciated, its full dimensions and details remain 
to be defined. 

• Designing better health education and strategies to promote health- 
enchancing behaviors in adolescents, and thereby lessen or prevent adult 
illnesses that may have their antecedents in habits begun in youth. 

• Increasing the awareness of pregnant women, particularly pregnant 
teenagers, of the hazards posed to the developing fetus by various drugs, 
chemicals, radiation, and other environmental assaults, particularly in the 
first trimester of pregnancy. 

• Finding ways to intervene in certain identifiable patterns of drug use 
and in movement from use of some illicit drugs to others. 

The workshop on teenage pregnancy included in the Health and Behavior 
conference Infants at Risk for Developmental Dysfunction (Parron and Eisen- 
berg, 1982) enumerated a large number of areas requiring sustained re- 
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and its consequences. . . . These include the need for new data on unresearched 
topics such as middle-class adolescent mothers, the application of existing knowledge 
from other disciplines to specific problems arising from teenage pregnancy and 
motherhood, the evaluation of institutions such as schools and hospitals that play 
a strategic role in adolescent pregnancy, and the creation of new programs that will 
help lower the incidence of adolescent pregnancies or will provide ways of improving 
the lives of teenage mothers and their infants. 

A number of recent reports have highlighted the urgent need for multi¬ 
disciplinary research of great breadth in the behavioral areas outlined in 
this chapter (U.S. Department of Health, Education, and Welfare, 1979a; 
U.S. Department of Health and Human Services, 1981; Parron and Eisen- 
berg, 1982). The perspective emerges that an appreciation of the signifi¬ 
cance of short-term and long-term links between health and behavior in 
adolescence is growing, but our need for additional information and insights 
remains substantial. 


Conclusions 

Adolescents constitute a group for which the death and physical illness rates 
are lower than for either infants or adults; the illnesses and life-threatening 
conditions of infancy and young childhood are largely past, and the chronic, 
disabling conditions of adulthood are not yet manifest. Nonetheless, ado¬ 
lescents experience their own unique burdens of anxiety, illness, and pre¬ 
mature death, often from causes that are closely associated with develop¬ 
ment and maturation—both physical and psychosocial. Prominent adolescent 
health problems with a behavioral component include accidents, suicide, 
homicide, mental illness, and abuse of alcohol and other drugs. Other 
problems such as adolescent pregnancy—though not typically life threat¬ 
ening—are burdensome as much for their psychosocial impact as for their 
threat to physical health. Still other problems are of concern because of 
long-term risks; an example is tobacco use as a risk factor of cancer and 
cardiovascular disease in adulthood. The special nature of adolescent health 
issues makes the conjunction of health and behavior of the highest signif¬ 
icance in this population. 

Much remains to be learned about how best to foster behavior and 
attitudes in adolescents that will be associated with health and well-being 
in both their present life and more distant future. Much of the behavior 
that threatens adolescent health and life reflects major social change and is 
a central part of contemporary American culture: alcohol and other drug 
use, risky driving, interpersonal violence, smoking, and a new sexual code. 
Moreover, some of the health-damaging behaviors of adolescents serve 
developmental functions of exploratory and identity-seeking activities. It 



on community systems rather than on the health sector. These are efforts 
to meet the goals both of short-term and long-term disease prevention and 
health promotion (Institute of Medicine, 1978). Such community institu¬ 
tions and programs—none of them traditionally health-oriented—have a 
great potential for working creatively with adolescents to encourage en¬ 
hanced self-esteem and positive health practices. However, in isolation, 
they are each able to accomplish only a limited amount. It is important that 
community-based prevention and treatment programs be closely linked with 
complementary school-based programs and with more traditional health 
care systems. 
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Prevention Efforts 
in Adult Life: 

Cardiovascular Risk Factors 


For most of the diseases considered in this volume, optimal interventions 
involve preventing or altering certain behaviors such as smoking or dietary 
habits. Common experience has taught that many of these behaviors are 
not readily changed. Thus, some physicians, scientists, and public admin¬ 
istrators are justified in asking if there is any evidence that it is possible to 
change widespread behavioral patterns in ways that affect the public health. 
While a brief survey of such evidence has been presented in Chapter 2, 
“The Contribution of Behavior to the Burden of Illness,” it may be useful 
to review one particular set of programs in more detail, because they reflect 
both the ingenuity required to do good research in large-scale prevention 
efforts and because they provide some of the strongest evidence that such 
interventions can produce meaningful, long-lasting changes in behavior. 

During the past 30 years, epidemiological studies have shown that certain 
objective measures are useful indicators of people likely to develop coronary 
heart disease (Levy, 1981; Winkelstein and Marmot, 1981). These measures 
are called “risk factors,” because people who have them are at greater risk 
of getting heart disease. Major known risk factors for coronary heart disease 
include high blood pressure (hypertension), cigarette smoking, obesity, high 
blood levels of cholesterol (hypercholesterolemia), and lack of exercise. As 
discussed in Chapter 7, “Cardiovascular Disease and Behavior,” certain 
psychosocial factors also are risk factors. Probably the best known of these 
is “Type A behavior,” which refers to a cluster of behavioral responses, 
including an unusually forceful and constant sense of time urgency, strong 
competitiveness, and intense work orientation. 
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risk lactors are involved in causing the disease, then it should De possiDie 
to reduce the chances of getting it by removing the risk factors; if they are 
the result of the disease, then prevention efforts would have to be directed 
elsewhere. 

This chapter discusses some of the research that examines the effects on 
cardiovascular disease rates of altering known risk factors. Two types of 
evidence are considered. First, over the past 20 years, there have been 
major changes in public attitudes about eating habits, cigarette smoking, 
and exercise. How has the incidence of coronary heart disease changed 
over this same period? Such correlational data cannot prove that there is a 
causal association between the changes in habits and changes in disease 
rates. Unknown factors that affect both may be involved. However, it can 
suggest linkages between certain behaviors and disease. Second, several 
large-scale projects examined large groups of people over time to determine 
what health effects result from changing risk factors in a particular popu¬ 
lation. Both suggest that people can stop unhealthy behaviors and that, by 
doing so, they can decrease their likelihood of developing cardiovascular 
disease. 


Effects of Lifestyle Changes That Reduce Risk Factors 

Since the early 1960s, people in the United States have been hearing about 
dangers of hypertension, hypercholesterolemia, obesity, and cigarette smok¬ 
ing. The connection of these factors with heart disease has been taught in 
schools and publicized widely by such organizations as the American Heart 
Association. The 1964 statement of the Surgeon General on smoking and 
health (U.S. Department of Health, Education, and Welfare, 1964) signaled 
the beginning of a long and continuing effort by many organizations to 
discourage smoking. The federal government also has taken a strong role 
in supporting efforts to identify and treat individuals who have hypertension 
(National Heart, Lung, and Blood Institute, 1973). This government in¬ 
terest in promoting health has continued, as reflected in the recent publi¬ 
cation Healthy People: A Report on Health Promotion and Disease Prevention , 
which provided a comprehensive survey of existing challenges to the health 


of people in the United States at each stage of life (U.S. Department of 
Health, Education, and Welfare, 1979b). Thus, information on risk factors 
has been available to the public from a variety of sources. It seems reasonable 
to ask whether any changes in lifestyle have occurred over this time and, 
if so, whether there has been any accompanying change in rates of cardio¬ 
vascular disease. From a recent review by Stamler (1981), the answer to 
both of those questions appears to be yes. 


Dietary Habits 

Since 1950, there have been major changes in the kinds of foods that 
people routinely eat, much of it in keeping with recommendations to de¬ 
crease cholesterol and fat intake. Egg yolks are the single largest source of 
dietary cholesterol; egg consumption has dropped 30 percent (Stamler, 
1978). A 30 percent drop also has occurred in consumption of milk fats, 
with much less of a decline in nonfat and low-fat dairy products. During 
that same period, per capita consumption of lard has decreased by 80 
percent and of butter by 55 percent (Page and Friend, 1978). In contrast, 
use of margarines and vegetable oils that are low in saturated fats and high 
in unsaturated fats has increased markedly. These trends have been offset 
somewhat by increased consumption of meat, especially beef, which is high 
in saturated fat and cholesterol. However, the overall trend has been a 
substantial decrease in the proportion of caloric intake that is consumed as 
fat (Rizek and Jackson, 1980). 

These trends have been accompanied by declines in average serum cho¬ 
lesterol levels in the population. Current cholesterol concentrations average 
about 7 percent lower than those measured in the 1950s (Levy, 1979)- The 
decrease is more marked among the more educated than among the less 
educated. 


Cigarette Smoking 

Smoking continues to be a major public health problem (cf. Chapter 5). 
Most of the public is now aware of the dangers of cigarette smoking; 
attitudes toward smokers have changed greatly since the first Surgeon Gen¬ 
eral’s report was published in 1964. Public efforts to discourage smoking 
have included warning labels on all cigarette packages and advertisements 
and a ban on television advertising. The exact impact of these interventions 
is not completely clear. For example, the ban of television advertising also 
resulted in loss of free public service advertisements against smoking. 

Although the exact causes remain to be determined, the prevalence of 
smoking in the general population peaked in the early 1950s and has con- 
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tinued to decline since then. Between 1965 and 1978, the percentage of 
smokers dropped from 42 percent to 33 percent (U.S. Department of 
Health, Education, and Welfare, 1979a). The decline was greater for men 
than for women. Smoking among adolescents has declined much less than 
has adult smoking. Again, more educated segments of the population have 
lower rates of this health-damaging behavior than do less educated ones; 
the greatest decline occurred among physicians. 


High Blood Pressure Control 

In the 1960s and 1970s, it became clear that millions of people in the 
United States had undetected hypertension. The Veterans Administration 
helped lead the way in providing careful large-scale studies that demon¬ 
strated that control of hypertension with appropriate medications could 
reduce morbidity and mortality (Veterans Administration Cooperative Study 
Group, 1972). This led to a federal initiative in 1973 called the National 
High Blood Pressure Education Program. In the intervening years, hyper¬ 
tension detection and treatment have improved steadily, and more than 50 
percent of hypertensives now have their blood pressure under adequate 
control (Stamler et al., 1976). That means that many more remain to be 
identified and treated appropriately, but clear progress has been made from 
the 12 percent of hypertensives estimated to have been adequately treated 
in 1972 (Stamler, 1981). 


Effects of Changing Lifestyles on Coronary Heart Disease 

Deaths from coronary heart disease rose steadily through the 1950s and 
1960s, particularly for men, both black and white (Stamler, 1981). This 
trend stopped in 1968, and there has been a steady and substantial decline 
in mortality since then. Between 1968 and 1978, there was a 27 percent 
decrease in deaths from coronary heart disease for individuals age 35-74. 
Mortality rates from stroke declined even more markedly (40 percent). 
This results in a calculated savings of more than 800,000 lives during that 
decade (Stamler, 1981). 

Large-Scale Prevention Programs 

Evidence of changes in lifestyle in the United States is encouraging. It 
suggests both that change is possible and that those changes are paralleled 
in decreased mortality and probably in decreased illness. Still, about one 
million individuals die from cardiovascular diseases each year, emphasizing 
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for developing cardiovascular disease, there have been strong pressures to 
seek ways in which to introduce interventions on a large scale, both for 
economic reasons and to ensure that as many people as possible benefit 
from the program. This has resulted in programs that focus on a specific 
setting such as a community or work place. The results of such projects 
have been encouraging. 


Hypertension Detection and Control 

One of the best-known success stories in preventing cardiovascular disease 
is the increased detection and treatment of hypertension. In the past few 
decades, public awareness of the dangers of high blood pressure has in¬ 
creased substantially; many more people are having their blood pressure 
checked regularly and many more hypertensives are receiving appropriate 
and adequate therapy. Large-scale studies of the long-term effects of treating 
hypertension played a critical role in these developments, because they 
provided the first convincing evidence of the value of such interventions. 
Probably the best known of these efforts was the Hypertension Detection 
and Follow-Up Program (1979), which was supported by the National 
Heart, Lung, and Blood Institute. More than 150,000 people in 14 com¬ 
munities across the United States were screened for hypertension, and 
nearly 11,000 participated in the study. Some components of the program 
focused on identifiable subpopulations, such as a work group; others cov¬ 
ered entire communities. 

Those who had repeated diastolic blood pressures above 90 mm Hg 
either were randomly assigned to a standard medical program that escalated 
treatment until the blood pressure declined sufficiently (stepped care) or 
were referred for treatment in the community (regular care). After five 
years, the stepped-care group had a 20 percent reduction in mortality from 
cardiovascular disease, compared with the regular-care group; they also had 
a 17 percent reduction in mortality from all causes. Stepped-care treatment 
was especially effective in reducing mortality of people who had relatively 
mild hypertension and no evidence of damage to the heart or other major 
organs; for this group, mortality was reduced by 28 to 36 percent (Hy¬ 
pertension Detection and Follow-Up Program, 1979). 


Multifactorial Intervention Strategies 

One implication of the epidemiological studies cited earlier is that risk 
factors can act in concert to increase an individual’s risk of cardiovascular 
disease. Thus, individuals who have several risk factors are more likely to 
develop coronary heart disease than are those with only a single risk factor. 



ease witn multiple causes from a variety or directions, witn tne possiDin 
that even small reductions in several risk factors could have additive effec 
that would decrease disease rates. Practically, it usually is easier to he 
people modify a constellation of activities than it is to focus on a sin^ 
behavior, suggesting that the multifactorial approach also may impro 
short- and long-term success rates. Three projects have been especia 
influential as prototypes of this type of multifactorial approach. Seve 
additional projects are under way, extending on the successes and failu. 
of these original studies. 

North Karelia Project In 1971, people in North Karelia, Finland, ask 
their government for help in reducing the community’s rate of cardio\ 
cular disease morbidity and mortality, among the highest in the world. 1 
North Karelia project was initiated with specific objectives of improv 
hypertension detection and treatment; reducing the incidence of smoki 
and changing dietary habits to lower intake of saturated fat and incre 
use of vegetables and low-fat products (Puska, 1973). 

The program was integrated into existing health and social servi 
Screening for hypertension became part of routine contacts, and a corn 
wide hypertension register was established to facilitate follow-up. A br 
spectrum of activities was fostered, including an extensive education 3 
gram for reducing risk factors. For example, special courses were offc 
on smoking cessation. The program used all of the media, public campa 
at school and work, and health education meetings. Community lea' 
and groups were recruited to influence the change process further (Pi 
et al., 1981 ). 

Effects of these multiple interventions were assessed by surveys in 1 
and 1977 of random samples of community members and of a neighbc 
province, Kuopio, that had similar cardiovascular disease rates and in w 
no interventions were made (Puska et al., 1980). The number of smc 
decreased over the five-year interval in both areas to about an equal ex 
probably as a result of a highly successful, nationwide antismoking camp 
however, the total amount of smoking decreased nearly 10 percent 1 
in North Karelia than in Kuopio. In 1972, average serum cholesterol 
higher in North Karelia than in Kuopio; by 1977, the values no lc 
differed from those for Kuopio. Blood pressure, higher for North PCs 
men and women than for controls in 1972 , decreased relative to Ka 
by 4 percent for men and 5 percent for women; prevalence of uncontr 
hypertension decreased by about 45 percent for both men and wo 
compared with Kuopio controls. 
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Mortality rates also decreased in North Karelia from 1972 to 1977 (Puska 
et al., 1980). For example, comparing two-year means of 1972-73 with 
1976-77, death from cardiovascular disease fell by 13 percent for men and 
36 percent for women; incidence of stroke declined by 28 and 63 percent, 
respectively, and all-cause mortality decreased by 6 and 10 percent. Al¬ 
though these changes are impressive, comparable reductions occurred in 
Kuopio as well. No statistically significant differences were found between 
group changes in mortality rates for the two communities. Reasons for the 
parallel declines in mortality between North Karelia and Kuopio are still 
being considered. The communities may have been too close together; 
information and enthusiasm about the North Karelia project may have 
spread to Kuopio, so that it no longer was a true control. Careful analysis 
of similarities and differences between the two communities may provide 
valuable new insights into important influences on changing community¬ 
wide habits and customs. 

Stanford Heart Disease Prevention Project In 1972, a group at Stanford 
University began a systematic investigation of factors that might influence 
the effectiveness of a community-based, multifactorial, risk factor reduction 
campaign (Farquhar, 1978). The group selected three communities in north¬ 
ern California that were of similar size and socioeconomic composition and 
sufficiently separated geographically to have few interactions. One com¬ 
munity served as a control. The other two received interventions directed 
against the risk factors of cigarette smoking, hypercholesterolemia, and 
hypertension. Both of those communities were exposed to an intensive and 
extensive media campaign, including advertisements, television and radio 
commercials and specials, newspaper columns, billboards, and direct mail¬ 
ings. In one community, media campaigns were supplemented with edu¬ 
cational interventions for identified high-risk individuals. A random sample 
within each community was surveyed at the beginning and end of the study. 

In designing the project, the Stanford group drew on members of a 
variety of disciplines in the behavioral sciences, including psychologists, 
physicians, sociologists, and media specialists. Deficits in public knowledge 
about cardiovascular risk factors were identified, so that the media campaign 
could focus on them; and patterns of media usage were assessed, so that 
messages would be most likely to reach the intended audiences. Approaches 
to the media campaign and to the face-to-face interventions were based on 
the best available principles of learning and were designed both to convey 
information and to teach skills such as how to prepare an attractive low-fat 
diet. The research design also enabled the researchers to draw conclusions 
about the relative merits of the different approaches, because appropriate 
control conditions were selected and followed from the beginning. 



The study results strongly suggest that community interventions can i 
duce risk factors (Maccoby et ah, 1977). Public awareness of the importan 
of risk factors increased by 41 and 26 percent in the two communities tl 
received the media campaign; it increased by 54 percent for people w 
also received individualized counseling. In both communities, consumpti 
of saturated fat decreased by 25 percent and cigarette smoking declined 
5 to 20 percent, compared with the control community. Serum choleste 
and blood pressure also declined, although somewhat more modestly. C 
culations of the additive effects of reductions in all these risk factors sugg 
overall reduction in risk of 16 percent for the media-only community a 
20 percent for the media-plus-counseling community, each as compai 
with the control community. 

Multiple Risk Factor Intervention Trial (MRFIT) A major medical mo 
of multiple risk factor interventions is currently under way. In 1971, 
National Heart, Lung, and Blood Institute invited proposals for a spe< 
intervention program against cigarette smoking, hypertension, and hyp 
cholesterolemia in men free of cardiovascular disease but at high risk 
it. The purpose of the project was to determine, over a six-year period 
such interventions could significantly reduce cardiovascular mortality, n 
fatal myocardial infarctions, and mortality of all causes (Zukel et al., 198 

The approved study involves 22 clinical centers. Between 1974 and 19 
more than 360,000 men were screened. Nearly 13,000 of those judgec 
be at high risk on the basis of smoking habits, blood pressure, and ser 
cholesterol were randomly assigned to a Special Intervention program 
signed to alter those risk factors or to a Usual Care group. Men in 
Usual Care control group were evaluated once each year, with no dii 
efforts to change risk factors. The Special Intervention program consis 
of an initial series of small-group sessions intended to help particip; 
modify behaviors affecting the three identified risk factors. Didactic te 
niques were used to convey information about the three risk factors, 
expected benefits of reducing them, and ways in which they could 
reduced. Wives were also invited to attend, to provide support for t 
husbands. Important principles of behavior modification were appliec 
dietary change, adherence to antihypertensive medication, and quit 
smoking. Those in the Special Intervention group were invited to the c. 
at least three times each year to help them maintain and improve chai 
that reduced risk factors (Sherwin et al., 1981). 

Goals of the Special Intervention program were complete cessatioi 
cigarette smoking, maintenance of diastolic blood pressure below 89 
Hg, and adoption of a cholesterol-lowering diet (Sherwin et al., 19 
Those unable to stop smoking immediately were encouraged to rec 
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their amount of smoking or to switch to low-tar, low-nicotine brands as a 
transitional step; alternative forms of tobacco use such as cigars or pipe 
smoking were not encouraged. Standard stepped-care drug therapy was 
used to control hypertension. Diets were designed to reduce intake of 
saturated fat and of cholesterol and to increase intake of polyunsaturated 
fat. 

Risk factor reduction in the Special Intervention group has been marked 
in the first four years of the program. Among more than 4,000 smokers, 
47 percent had quit four months after the program and 46 percent were 
not smoking at four years (Hughes et al., 1981). Quit rates were strongly 
associated with the initial level of smoking; light smokers had higher initial 
quit rates and lower rates of recidivism than did heavy smokers throughout 
the study (cf. Chapter 5). Compared to the Usual Care group at four years, 
the Special Intervention group had fewer smokers, and those who smoked 
smoked fewer cigarettes (Neaton et al., 1981). The latter group also showed 
substantial control of blood pressure. At four years, 87 percent of those 
diagnosed as hypertensive were on medications, and 65 percent were at or 
below the goal pressure (Cohen et al., 1981). Blood pressure for the Usual 
Care group also dropped during this period, although not as much; the 
decrease in the control group is attributed to treatment received as part of 
their usual care (Neaton et al., 1981). Finally, the Special Intervention 
program helped to reduce serum cholesterol by 7 percent more over the 
four years than occurred in the Usual Care group. Most of this occurred 
during the first year of intervention (Caggiula et al., 1981). 

Mortality and morbidity data for this important study will not become 
available until late in 1982. However, the study already has demonstrated 
that medical interventions can substantially reduce risk factors. Relative 
merits of medical models and community-based programs such as that at 
Stanford remain to be assessed. 


Conclusions 

Over the past decade, an impressive change has occurred in the lifestyle of 
many people in the United States, belying the pessimism that often clouds 
prevention efforts. The evidence clearly demonstrates that, at least for 
cardiovascular disease, large-scale interventions are feasible and effective. 
The success of smoking prevention and cessation programs has positive 
implications for prevention of the most prevalent types of cancer and for 
chronic pulmonary disease. Much remains to be learned about the most 
cost-effective methods of conducting such prevention efforts. For example, 
more studies are needed of how to select the optimal medium for specific 
kinds of messages. Although knowledge about the learning process already 



is substantial, it needs to be applied more systematically in prevention 
programs. Some types of prevention efforts—particularly those that can be 
expressed in simple, short, and clear messages—may be especially suitable 
for the mass media. Others, such as helping people to stop smoking, will 
also require more individualized and group attention. 
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16 

The Interface of Drug and 
Psychosocial Treatments 


Many people equate the medical model of treating diseases with using 
pharmacological agents, largely because biomedical research during the past 
several decades has provided a large armamentarium of drugs to treat a 
variety of diseases, including infections, diabetes, hypertension, cancer, and 
depression. Ready availability of reasonably safe and effective drugs has 
fostered among many physicians and patients an orientation toward illness 
as an outcome of specific agents or bodily malfunctions, unrelated to some¬ 
one’s lifestyle or psychosocial environment. 

Drug treatments have improved the health of people throughout the 
world. However, as documented in Chapter 2, their effectiveness has pro¬ 
duced a shift in the major kinds of disorders from which people suffer. 
Much of the present burden of illness in the United States and other 
developed nations results from chronic diseases. For many of these, drugs 
do not cure in the way that penicillin treats pneumonia; rather, they may 
arrest the disease progress or ameliorate the worst symptoms, as insulin 
works to control blood sugar in diabetics. 

Nonpharmacological aspects of treatment are important even when the 
primary focus is on drugs. At the simplest level, the most powerful drugs 
are useless if patients carry them home but never take them. An under¬ 
standing of the psychological and social factors that influence attitudes 
toward illness and help seeking may be of great value in determining how 
best to design a treatment regimen for a particular individual. In addition, 
evidence suggests that some forms of psychosocial interventions may be 
therapeutic, either in their own right or as adjuncts to drugs. Some con- 
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itions of and opportunities for future research in the biobehavioral 

ces at this junction of drug and psychosocial treatments were the 
iects of the Health and Behavior conference Combining Psychosocial and 
•g Therapy: Hypertension, Depression, and Diabetes (Parron et al., 1981). 

)es of Psychosocial Interventions 

dly speaking, psychosocial interventions are of two types—manage- 
lt and specific therapies. Management refers to issues that arise during 
course of treatment of any type. It includes many aspects of patient 
■ such as explaining diagnosis and treatment plans, warning about pos- 
; drug side effects, and helping the patient in other ways to maintain 
.e perception of control over what is happening. The principles are 
licable across many treatment settings and for many different kinds of 
rders. For someone with hypertension, management might include ses- 
s about ways to reduce dietary salt; for a depressed patient, it might 
il discussions of sleep disturbances and how to minimize them. 

1 contrast to management, specific psychotherapies are designed to re- 
= the symptoms of a disease state. For example, relaxation techniques 
ht be used as an alternative to drugs for reducing mild hypertension; 
:ognitive therapy might be used to treat depression. Sometimes, psy- 
rherapy is regarded as a competitor of drug treatments. This need not 
o. In some instances, psychotherapy may be more effective than drugs. 
)thers, it may be useful as an adjunct, so that patients receiving both 
;s of therapy do much better than those who receive only one of them, 
dmes, specific psychotherapy may not be needed, because drugs are 
icient. 


lerence 

several years, patient adherence to treatment regimens has been of 
Lt interest to health care providers. Even clearly effective treatments fail 
fork if they are not followed. For example, Heinzelman (1962) studied 
icillin prophylaxis among college students with a history of rheumatic 
r or rheumatic heart disease. Of these well-educated patients, all of 
im knew about the need for prophylaxis, only 19 percent were taking 
icillin. Extent of adherence was influenced markedly by beliefs and 
des about three factors: personal susceptibility to disease, severity of 
nous attacks, and benefits of prophylaxis. Half of the subjects scoring 
i on all three dimensions were taking penicillin, compared with only 4 
:ent for those scoring low on all three. 

.ecognition of the importance of patient attitudes and beliefs has led to 
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suggestions that it is inappropriate to focus attention on patient adherence, 
with implications that failure to comply is a deviant behavior. Becker (1979) 
has argued that lack of adherence may make good sense from the patient’s 
point of view. For example, everyone is aware of cases in which faithful 
adherence to a treatment does not lead to getting better or in which failure 
to follow instructions nonetheless was followed by a good outcome. It seems 
more useful to view the problem as one of needing to know the psychosocial 
factors that influence an individual’s adherence to a treatment regimen 
(Stimson, 1974; Dunbar and Stunkard, 1979). 

The health belief model is one promising theoretical framework for 
studying adherence. Developed initially by Rosenstock (1966), it has re¬ 
cently been elaborated by Becker (1979). The model first was used to 
account for variations in adherence to prevention efforts such as regular 
check-ups, immunizations, and screening tests. It has subsequently been 
applied to a broad range of illness-related behaviors. The health belief model 
postulates that people are likely to adhere to health-improving behavior 
only if they perceive themselves as potentially at risk for an undesirable 
outcome such as severe illness, believe that the required behavior is effective 
in decreasing or removing that risk, and anticipate few difficulties in un¬ 
dertaking the recommended action. These attitudes can be modified by an 
array of demographic, sociocultural, and personal factors. 

The model has been useful both for predicting adherence and in seeking 
ways to improve adherence. In a prospective study of patients on antihy¬ 
pertensive drugs, Taylor et al. (1978) found that patient health beliefs 
measured during screening did not correlate with subsequent adherence to 
therapy. But an assessment of beliefs after six months of therapy correlated 
strongly with adherence during the next six months. This suggests that 
actual experience can affect beliefs in ways that alter subsequent behavior. 

The health belief model predicts that it should be possible to modify 
adherence at a number of points. Haefner and Kirscht (1970) have shown 
that messages about selected health problems can alter willingness to follow 
recommendations for preventing the development of those problems. Janis 
(in press) points out that the model, like other models of rational choice, 
fails to specify the conditions under which people will give priority, at the 
cost of endangering their lives, to avoiding the subjective discomfort of 
being authoritatively informed that they have a life-threatening disease. This 
model also does not specify under what conditions they will make a more 
adaptive decision by seeking for and taking into account the available med¬ 
ical information about the real consequences of alternative courses of action 
so as to maximize their chances of survival. 

Treatment of hypertension is a clear example of the importance of better 


understanding adherence. A study of the costs and benefits of investing in 
various aspects of hypertension treatment concluded that efforts to increase 
adherence would produce greater benefits than would a comparable ex¬ 
penditure for detecting new cases of hypertension (Weinstein and Stason, 
1976). It seems reasonable that additional benefits would be gained by 
investigating ways in which to modify behaviors that contribute to the 
incidence of hypertension, including overeating, high sodium intake, and 
smoking. All of these types of behavior are resistent to change. However, 
as discussed in Chapter 15, they can be modified on a community-wide 
basis. The health belief model suggests that such efforts would be improved 
by gaining more precise information about specific beliefs of particular 
groups at special risk for hypertension and about the most influential psy¬ 
chosocial factors that might be applied to modifying those beliefs in healthful 
ways. 

Issues of adherence also are of central importance in insulin-deficiency 
diabetes mellitus, which demands the intimate involvement of the patient 
and family in management activity and decision making throughout the 
patient’s life (Chapter 8). Problems are especially acute during adolescence. 
Diabetic children are expected to become experts on nutrition, learn to 
monitor glucose concentrations and adjust insulin doses, develop an ap¬ 
propriate program of physical exercise, and meet other demands that are 
far from typical of that age group (Drash, 1980). As discussed in a recent 
conference, Behavioral and Psychosocial Issues in Diabetes, much remains 
to be learned about how best to help diabetics meet these rigorous and 
life-long challenges (Hamburg et al, 1980). 

Some nonadherence may be advantageous for the patient (Janis, in press). 
For example, medical errors such as those identified by Sackett (1976)— 
wrong diagnosis, wrong treatment, inadequate dosages of correct drugs, 
and overprescribing—can complicate issues of adherence. By not adhering 
to treatment recommendations, patients may be spared possible adverse 
effects of ineffective treatment. However, patients must make difficult dis¬ 
criminations in order to engage in advantageous nonadherence for unsound 
recommendations and advantageous adherence for sound ones. Most re¬ 
search on the issue of adherence has been geared to increasing compliance 
with physician recommendations. A largely neglected area of research per¬ 
tains to determining how people can be motivated and educated to improve 
their discrimination, so that they will not adhere to medical advice that is 
likely to be wrong. Wheeler and Janis (1980) have presented some prelim¬ 
inary hypotheses about cues that people can use to discriminate competent 
and incompetent medical advisers. The numerous suggestive leads described 
by Wheeler and Janis need more intensive study. 
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Specific Psychotherapies 

For some disorders, specific nonpharmacological treatments have been de¬ 
veloped. Such therapies have been studied most thoroughly with respect 
to major mental disorders, particularly depression. Typically, these ap¬ 
proaches have been developed independently of or as alternatives for phar¬ 
macological treatments. A considerable shift in emphasis has occurred over 
the past few decades (Pfefferbaum, 1977). In the early 1950s, the intro¬ 
duction of drugs was resisted because of fears that they would interfere 
with psychotherapies. Now, the efficacy of drugs for treating such major 
disorders as schizophrenia and depression has been thoroughly docu¬ 
mented, and it is the psychotherapies whose efficacy is being questioned. 

The difficulties of rigorously testing the efficacy of psycho therapies arc 
beyond the scope of this project, but thorough analyses have been under¬ 
taken (Parloff et ai., 1978; Smith et al., 1980). More relevant to this chapter 
are studies of the effects of combining drug and nonpharmacological treat¬ 
ment approaches. Theoretically, combinations of treatments could result in 
one of five possible outcomes (Table 16.1). 

The most favorable result from such a combination would be a synergistic 
interaction, because one then is getting otherwise unobtainable effects lor 
the patient. However, augmented or additive interactions also may be of 
use, particularly if they involve different aspects of the disease process. No 
interactions or inhibitory effects also may occur. This possibility makes it 
particularly important to study combined treatments carefully before adopt¬ 
ing them on a large scale. 

Combined approaches in treating depression were reviewed at one of 
the Health and Behavior conferences (Weissman, 1981). Relatively lew 
studies are available, but substantial improvements have been made in 


TABLE 16.1 Possible Outcomes from Treatment Combinations 


Inhibitory Interaction The combined treatments produce less of a response than 
either treatment alone. 

No Interaction The combination equals that of the most effective treatment ah me. 

Augmented Interaction The combined effect is somewhat greater than either treatment 
alone. 

Additive Interaction The total effect is the sum of individual treatments addd 
together. 

Synergistic Interaction The combined treatments produce an effect that is greuu 
t an the effects of the individual treatments added together. 


SOURCE: Klerman (1981). 
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methodologies in recent years, and a reasonably consistent picture is emerg¬ 
ing. In general, the combination of drug and psychosocial treatments appears 
to be superior to either one alone in relieving the major symptoms of 
depression. There is no evidence that the two treatment modalities interact; 
rather, they appear to affect different aspects of depression syndrome, thus 
producing a simple additive effect. Drugs seem to work primarily on physical 
and psychological symptoms; psychotherapy improves primarily such areas 
as work performance, submissive dependence, family attachments, and other 
aspects of social adjustment. Similarly, studies of schizophrenics provide 
evidence of long-term benefits from supplementing antipsychotic drug ther¬ 
apy with psychosocial treatment aimed at providing job advice, helping to 
fill out forms and manage finances, and intervening in family crises (Hogarty 
et al., 1974). 

Nonpharmacological treatments also have been suggested for other major 
disorders, including hypertension. With the accumulation of information 
about the effects of high blood pressure on mortality and morbidity, it has 
become evident that even mild hypertension carries some risk (Hyperten¬ 
sion Detection and Follow-Up Program, 1979). As many as 25 million 
people in the United States have mild hypertension, making them candi¬ 
dates for treatment. Although antihypertensive drugs are effective and rel¬ 
atively safe, they do have side effects and are expensive, particularly if they 
have to be taken for life. Thus, development of an effective and easily used 
nonpharmacological intervention would be of considerable interest. 

A number of behavioral approaches have been applied to blood pressure 
reduction (Seer, 1979). Relaxation techniques involve relaxing ail of the 
voluntary muscles in the body and encouraging feelings of calmness. Bio¬ 
feedback focuses more specifically on physiological variables such as heart 
rate, blood pressure, or muscle tone; subjects are trained to control such 
variables under laboratory conditions. In general, studies suggest that people 
can learn to increase blood pressure more easily than they can learn to 
lower it. In part, this may be an artifact of the typical laboratory setting, 
where subjects first sit quietly at rest and then attempt to change their 
blood pressure. Under such conditions, it might be very difficult to decrease 
blood pressure further. It might be better to train subjects to maintain a 
lower blood pressure under physical or emotional conditions that usually 
are accompanied by increases in blood pressure. The clinical significance 
of such an approach remains to be studied. 

Luborsky et al. (1980) conducted one of the few studies in which anti- 
hypertensive therapy has been compared directly with nonpharmacological 
treatments—one study group using relaxation and another using biofeed¬ 
back. Subjects were only borderline to mild hypertensives. Comparisons 
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nonpharmacological treatments. However, for both the biofeedback and 
the drug groups, about half of the subjects had blood pressures in the 
normal range by the end of the study. A potentially important difficulty 
with the study was that 40 percent of the subjects had to drop out of the 
study during the baseline period, because their blood pressures returned 
to normal. It would be of tremendous interest to know why those subjects 
became normotensive and whether they remained so over time. 

Finally, it is important to note that many other types of nondrug inter¬ 
ventions might be useful in hypertension treatment programs and deserve 
further study, particularly for the mild hypertensives. These include dietary 
changes to reduce weight and decrease salt intake, exercise programs, and 
possibly stress reduction or relaxation techniques. The effect of such psy¬ 
chosocial interventions, either singly or in combination, remains to be as¬ 
sessed. They are of such small cost and are so benign that they deserve 
careful study. 

Conclusion 

For many of the most serious remaining public health problems, drugs alone 
simply are not enough. Psychological and social variables also have impor¬ 
tant effects on the course and progress of the disease process. Needed 
studies are beginning to emerge; already they suggest better ways to ap¬ 
proach treatment of these disorders. In some cases, psychosocial interven¬ 
tions require skills for which many health practitioners lack training, time, 
or interest. For that reason, their incorporation into health care may require 
innovations in the delivery system. Some of the issues around that possibility 
are discussed in the next chapter. 


References 

Becker, M. H. Understanding patient compliance: The contributions of attitudes 
and other psychosocial factors. IN: New Directions in Patient Compliance (Cohen, 
S. J., ed.) Lexington, Mass.: Heath, 1979, pp. 1-31.' 

Drash, A. L. The child with diabetes mellitus. IN: Behavioral and Psychosocial Issms 
in Diabetes (Hamburg, B. A., Lipsett, L. F., Inoff, G. E., and Drash, A. L., eds.l 
Washington, D.C.: U.S. Government Printing Office, 1980, NIH Publ. No. 80— 
1993, pp. 33-42. 

Dunbar, J. M., and Stunkard, A. J. Adherence to diet and drug regimen. IN: 
Nutntmi, Lipids, and Coronaiy Heart Disease (Levy, R., Rifkind, B., Dennis, B., 
and Ernst, N., eds.) New York: Raven Press, 1979, pp. 391-423. 

Haefner, D. P., and Kirscht, J. P. Motivational and behavioral effects of modifying 
health beliefs. Publ. Health Rep. 83:478-484, 1970. 



The Interface of Drug and Psychosocial Treatments 277 

Hamburg, B. A., Lipsett, L. F., Inoff, G. E., and Drash, A. L. (Eds.) Behavioral and 
Psychosocial Issues in Diabetes Washington, D.C.: U.S. Government Printing Office, 
NIH Publ. No. 80-1993, 1980. 

Heinzelman, F. Factors in prophylaxis behavior in treating rheumatic fever: An 
exploratory study./. Health Soc. Behav. 3:73—81, 1962. 

Hogarty, G. E., Goldberg, S. C., and Schooler, N. Drug and sociotherapy in the 
aftercare of schizophrenic patients. III. Adjustment of nonrelapsed patients. Arch. 
Gen. Psychiatry 31:6 09-618, 1974. 

Hypertension Detection and Follow-Up Program Cooperative Group. Five-year 
findings of the Hypertension Detection and Follow-Up Program. I. Reduction 
in mortality of persons with high blood pressure, including mild hypertension./. 
Am. Med. Assoc. 242:2562-2571, 1979- 

Janis, I. L. Improving adherence to medical recommendations: Descriptive hy¬ 
potheses derived from recent research in social psychology. IN: Handbook of 
Medical Psychology, Vol. 4 (Baum, A., Singer, J. E., and Taylor, S. E., eds.) Hillsdale, 
N.J.: Lawrence Erlbaum, in press. 

Klerman, G. L. Conceptual issues in combined psychosocial and pharmacological 
treatments. IN: Combining Psychosocial and DrugTherapy: Hypertension, Depression, 
and Diabetes (Parron, D. L., Solomon, F., and Haggerty, R. J., eds.) Washington, 
D.C.: National Academy Press, 1981. 

Luborsky, L., Ancona, L., Masoni, A., Scoiari, G., and Longoni, A. Behavioral versus 
pharmacological treatments for essential hypertension: A pilot study. lnt.J. Psy¬ 
chiatry Med. 10: 33—40, 1980. 

Parloff, M. B., Wolfe, B., Hadley, S., and Waskow, I. E. Assessment of psychosocial 
treatment of mental disorders: Current status and prospects. An invited paper of 
the Advisory Committee on Mental Health of the Institute of Medicine, 1978. 

Parron, D, L., Solomon, F., and Haggerty, R. J. (Eds.) Combining Psychosocial and 
Drug Therapy: Hypertension, Depression, and Diabetes. Interim Report No. 2, Health 
and Behavior: A Research Agenda Washington, D.C.: National Academy Press, 
1981 . 

Pfefferbaum, A. Psychotherapy and psychopharmacology. IN: Psychopharmacology: 
From Theory to Practice (Barchas, J. D., Berger, P. A., Ciaranello, R. D., and Elliott, 
G. R., eds.) New York: Oxford University Press, 1977, pp. 481—492. 

Rosenstock, I. M. Why people use health services. Milbank Mem. Fund Q. 44:94- 
124, 1966. 

Sackett, D. L. The magnitude of compliance and non-compliance. IN: Compliance 
with Therapeutic Regimens (Sackett, D. L., and Haynes, R. B., eds.) Baltimore, 
Md.: Johns Hopkins University Press, 1976. 

Seer, P. Psychological control of essential hypertension: Review of the literature 
and methodological critique. Psychol. Bull. 86:1015-1043, 1979. 

Smith, M. L., Glass, G. V., and Miller, T. I. The Benefits of Psychotherapy Baltimore, 
Md.: Johns Hopkins University Press, 1980. 

Stimson, G. V. Obeying doctor’s orders: A view from the other side. Soc. Sci. Med. 
8:97-104, 1974. 

Taylor, D. W., Sackett, D. L., Haynes, R. B., Johnson, A. L., Gibson, E. S., and 
Roberts, R. S. Compliance with antihypertensive drug therapy. Ann. N.Y. Acad. 
Sci. 304: 390-40 3, 1978. 

Weinstein, M. C., and Stason, W. B. Hypertension: A Policy Perspective Cambridge, 
Mass.: Harvard University Press, 1976. 



278 


PREVENTION AND TREATMENT 


Weissman, M. M. Psychosocial and pharmacological treatments for depression: 
Evidence for efficacy and research directions. IN: Combining Psychosocial and Drug 
Therapy: Hypertension, Depression, and Diabetes (Parron, D. L., Solomon, F., and 
Haggerty, R. J., eds.) Washington, D.C.: National Academy Press, 1981. 
Wheeler, D., and Janis, I. L. A Practical Guide for Making Decisions New York: 
Free Press, 1980. 



1 / 

Mental Health Care in 
General Health Care Systems 


The primary care sector is the sole source of mental health care for most 
people with discernible mental disorders. Regier et al. (1978) estimated 
that 15 percent of the general population could be diagnosed as having a 
mental disorder in a given year. In its study of mental health needs, the 
President’s Commission on Mental Health (1978) found that 5 to 15 percent 
of children 3 to 15 years old suffer from persistent, handicapping mental 
health problems. 

The potential benefit of the general health care system to the delivery 
of mental health care is illustrated by recent epidemiological findings: 21 
percent of identifiably disordered individuals receive specialty mental health 
services; 54 percent are seen in the outpatient primary care sector, with a 
6 percent overlap with the specialty mental health sector; 3 percent are 
found in the general hospital/nursing home sector; and 22 percent may be 
receiving no treatment (Regier et al., 1978). The pediatrician and general 
and family practitioners serve as the main source of contact with the health 
care system for most of the nation’s children, including those who are 
emotionally disturbed. 

Mental health aspects of primary care practice involve more than treating 
patients with diagnosable mental disorders. A large portion of primary care 
practice is devoted to caring for patients with a host of psychosocial prob¬ 
lems such as marital difficulties, significant loss, aging, and illness. The 
portion of primary care resources devoted to patients with vague symptoms 
thought to have underlying emotional causes may be as high as 40 percent 
in the typical primary care practice. Scheslinger and Mumford (1980) noted 


279 


280 


PREVENTION AND TREATMENT 


that 40 percent of all health insurance claims are for nonspecific, sympto¬ 
matic diagnoses. These encounters—the “worried well” visits described by 
Mechanic (1975) and Tessler et al. (1976)—often mask unidentified and 
vaguely perceived mental health problems. 

As in the case of adults, a major contributor to pediatric medical utilization 
is unrecognized emotional stress (Haggerty et al., 1975; Diehr et al., 1979). 
Difficulties previously considered to be outside the purview of pediatric 
medical practice are gaining greater attention. Social and psychological de¬ 
viance, including behavior problems in preschool children, poor school 
performance in older youngsters, and adolescent adjustment issues, often 
are brought to the pediatrician and family practitioner (Haggerty et al., 
1975). The younger the children, the more global their maladaptation to 
stressful events. Psychosomatic illnesses such as vomiting, diarrhea, and 
skin rashes may be responses to upsetting life experiences (Cohen et al., 
1975). 

The primary care sector is likely to retain a major role in delivering 
mental health care for the following reasons: better insurance coverage for 
treatment of physical illnesses than for care of mental disorders; reluctance 
of many persons to seek care from officially labeled mental health providers; 
and current and likely future inability of mental health practitioners to 
accommodate all the patients who are in need of services. In addition, the 
primary care sector undoubtedly will continue to play a role in treating 
chronic psychiatric patients who have been released from state mental hos¬ 
pitals with inadequate community health alternatives. The 1960s and 1970s 
saw a growing awareness of the need for mental health care, and a network 
of services was developed with various levels and types integrated at the 
community level. Although much has been accomplished in developing this 
network, there are too few ambulatory mental health programs, and this 
lack is compounded by the lack of well-developed linkages to general health 
care providers. Deinstitutionalization of state mental hospital patients is 
forcing more involvement of general hospitals in community mental health 
problems, as the mentally ill come to them for care that previously had 
been provided in mental hospitals. 

In the primary care sector, the need for integrated mental health services 
is becoming increasingly clear. The process of change will be complex. 
Linking community mental health programs to general hospitals for acute 
. interventions requires coordination with relatively few providers for the 
most obvious psychiatric disabilities such as acute psychotic episodes. In¬ 
tegrating more basic mental health services into the array of primary care 
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Interest in strengthening links between physical and mental health care 
has been stimulated by evidence of the health benefits that accrue to pa¬ 
tients. For example, better integration of mental health and general medical 
and surgical services produces such benefits as less need for anesthetics and 
analgesics, faster recovery, and shorter lengths of stay (Scheslinger et ai., 
1980a,b). Greater incorporation of mental health services into primary care 
settings may similarly improve quality and cost-effectiveness of these health 
services. In accord with this expectation, illness months and periods of drug 
therapy decline for selected problems when primary care is supplemented 
with psychologically attuned interventions (Shephard et al., 1966; Johnstone 
and Goldberg, 1976). 

The interplay of physical and emotional needs in disease processes is 
increasingly recognized, and hypotheses about it can be separated into three 
basic approaches: (1) emotional factors “mark” or precede the onset of 
physical health problems; (2) emotional stresses are aggravated by physical 
health problems; or (3) emotional factors influence the course of and re¬ 
covery from physical disease (Scheslinger et al., 1980a). Each of these 
hypotheses has specific implications for primary care practice (Houpt et al., 
1979). A substantial body of evidence shows that early identification of 
emotional problems and associated risk factors can aid in prevention and 
treatment of mental and physical disorders and can increase the rapidity 
and extent of patient recovery. The fact that children with emotional prob¬ 
lems usually are seen relatively early in life in the general health care setting 
puts the primary care physician in a particularly strategic position to identify 
potential and developing problems (cf. Chapter 13). Studies strongly suggest 
that the primary care sector has yet unrealized potential to increase sub¬ 
stantially the quality of its health care delivery by paying more explicit 
attention to pertinent emotional problems presented by patients. 

Optimization of mental health services will require careful assessment of 
many aspects of primary care: the types of mental health problems pre¬ 
sented; the kinds and relative effectiveness of available therapies; the com¬ 
petence, training needs, and differential cost-effectiveness of various prac¬ 
titioners confronted with particular disorders; the effects and special constraints 
on care provided in various delivery settings; and the incentives, cost offset, 
and total resource implications inherent in alternative mental health funding 
options. The task for health services research posed by these questions is 
formidable and largely unattempted to date. 


Delivery Settings 

As noted previously, far more mental health encounters occur in a primary 
care setting than in specialty mental health care settings. This makes moot 



in setting up adequate community programs to meet the needs of deinsti¬ 
tutionalized patients probably are harbingers of more serious shortfalls. 
Therefore, it is both fiscally and clinically incumbent on mental and general 
health professionals to study ways of improving the delivery of mental health 
care in the general health sector. 

Unfortunately, there are many difficulties involved in upgrading programs 
of mental health care in the general health care setting. Some researchers 
and clinicians have questioned the compatibility of effective psychotherapy 
sessions within the relatively hectic and unpredictable nature of health care 
delivery in the primary care setting (Hankin, 1979). A similar concern has 
been raised about primary care mental health services for children (Haggerty 
et al., 1975). This criticism is especially cogent to solo practitioners, because, 
unlike group practices, such settings offer no opportunity to dedicate spe¬ 
cific staff to carry out mental health counseling without interruption. One 
perceived advantage of integrating physical and mental health care in one 
setting is the holistic treatment of patients by broadly trained individuals; 
yet much of the benefit may be lost if the practitioners truncate psycho¬ 
therapy to respond to more immediate medical crises. In group practices, 
mental health services can be provided by ail adequately trained practi¬ 
tioners, with coverage arrangement to ensure no disruption of sessions, or 
by nonmedical mental health personnel (Pakula, 1980). The relative effec¬ 
tiveness of these latter approaches has received little assessment, but the 
value of making some arrangement for mental health care seems apparent. 


Training Primary Care Providers 

Beyond the sheer organizational problems of delivering mental health care 
in general health settings is the difficult task of ensuring appropriate training 
of primary care practitioners and other medical personnel in mental health 
matters. Many primary care physicians are empathic and supportive to 
patients through their normal life crises, but their interviewing skills and 
abilities to develop therapeutic relationships may be inadequate for mental 
disorders most commonly seen in the primary care setting, including psy¬ 
chosomatic disorders, behavioral disturbances of childhood, major depres¬ 
sion, and schizophrenia (Lawrence, 1980). Primary care practitioners often 
make inappropriate responses to primary care patients with mental disor¬ 
ders, possibly because these problems provoke anxiety in the physician 
(Lazarson, 1972). Their ability to assess emotional disorders accurately is 


closely related to personality variables and interviewing styles (Johnstone 
and Goldberg, 1976); their detection of psychiatric disorders is haphazard 
(Goldberg, 1980); their prescription of psychotropic drugs frequently is 
inappropriate (Hankin and Oktay, 1979); and their counseling skills are 
frequently insufficient (Lawrence, 1980). 

The training of primary care practitioners must emphasize the devel¬ 
opment of certain skills that appear to be generically relevant to effective 
mental health practice. According to Goldberg (1980), these skills include 
interviewing, detecting, assessing, managing, and referring. Practitioners 
should be adept at spotting certain important disorders that are well defined 
and require specific management, for example, depressive states that are 
especially responsive to some drug regimen. 

Murphy (1975) examined one type of adverse effect of poor management 
of psychiatric problems in the primary care sector. He found that primary 
care physicians did not do well in monitoring the condition of patients who 
later committed suicide. About two thirds of the patients had histories of 
suicide attempts, yet only half of the physicians knew of the past gestures. 
Most of the patients had clinically evident signs of depression, and the 
majority killed themselves by overdosing with medications prescribed by 
their primary care physicians. 

Goldberg (1980) has suggested that the first task in mental health training 
is to train the teachers. Some aspects of psychiatry need to be redefined 
to put more emphasis on liaison, consultation, and more strictly defined 
therapeutic interventions and outcome measures. In the primary care set¬ 
ting, practitioners who are called upon for case identification and treatment 
must receive training in the areas of interviewing, diagnostic sensitivity, 
psychotherapy, and ability to make an appropriate referral (Lawrence, 1980). 
In addition, psychoactive drug therapy is a special skill that should receive 
major emphasis. Similarly, primary providers of children’s health care either 
need appropriate training in behavioral pediatrics or professional mental 
health partners to deliver appropriate care (Haggerty et al., 1975). 


Case Identification 

Only 3 out of 100 primary care users with discernible mental disorders are 
identified and specifically treated (Hoeper, 1980). Researchers using in¬ 
dependent patient assessments estimate that about one quarter of all adults 
seeking primary care have dysfunctional and diagnosable mental disorders 
(Hoeper, 1980). Another 25 percent may suffer stressful and debilitating 
emotional problems that cannot be diagnosed as a specific disorder. From 
50 to 90 percent of the children who need mental health services do not 
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Poor case identification of mental disorders in the primary care setting 
has been attributed to a variety of factors, including lack of mental health 
training; unclear diagnostic criteria; weak referral chains that reduce the 
perceived payoff from better case identification; and feelings of helplessness, 
especially in view of the time pressures of the practice setting. Resource 
waste from poor case identification appears to be substantial; for example, 
Goldberg (1980) found that illness months were reduced by 50 percent in 
a controlled trial in which primary care physicians were informed of their 
patients’ self-perceived emotional problems. Adults with mental illness and 
emotional stress exhibit higher rates of organic illness and utilization of 
health services (Densen et al., 1959; Fink et al., 1969; Cooper et al., 1975; 
Hoeper, 1980). Haggerty et al. (1975) and Diehr et al. (1979) found a 
similar pattern for children. Evidence suggests strongly that some problems 
could be substantially diminished if physical and mental health services were 
better integrated. 

A substantial portion of inappropriate, potentially dangerous medical 
treatments could be avoided with improved mental health case identifica¬ 
tion. Lawrence (1980) found that primary care providers typically respond 
to mental health problems with extensive diagnostic workups and inade¬ 
quate drug therapies. Cooper et al. (1975) noted major differences in the 
use of psychotropic drugs and their effects on illness in various experimental 
situations. There seem to be substantial cost offsets associated with fortifying 
mental health services in a primary care setting (Jones and Vischi, 1979). 

Good referral systems and adequate treatments are needed to translate 
better case identification into improved patient outcomes. Just as diagnostic 
criteria are not sufficiently clear for optimal use by the primary care pro¬ 
vider, referral guidelines are not adequate to ensure the most appropriate 
disposition of identified mentally ill patients. Referrals are difficult for 
general health practitioners, in part because of the diversity of mental health 
providers and uncertainty about the appropriate role of each type. 

Mental Health Therapies and Primary Care Settings 

The Institute of Medicine conference Mental Health Services in a General 
Health Care Setting (Parron and Solomon, 1980) devoted considerable at¬ 
tention to the two key types of mental health therapy, psychotherapy and 
drug therapy (cf. Chapter 16). Schlesinger et al. (1980b) pointed out that 
psychotherapy is a complex process subject to multiple influences. Assess¬ 
ments of psychotherapy must consider type of therapy (individual, couples, 
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family, or group); time (frequency and duration of visits); psychotherapeutic 
“purity”; and psychotherapeutic quality. In a review of 400 studies of psy¬ 
chotherapeutic intervention, Smith and Glass (1977) concluded that psy¬ 
chodynamic, behavioral, and cognitive approaches are all effective with 
some kinds of problems. Disorders that were most responsive were nonpsy- 
chotic depressions; mild to moderate anxieties and phobias; and reactions 
to the stresses of adolescence, marital difficulties, vocational problems, 
aging, and loss. Psychotherapy appeared to be beneficial in most cases, and 
improvements were achieved using a wide variety of therapies, including 
some short-term group therapies and therapies conducted by relatively 
inexperienced therapists. The latter are of interest because of their low 
cost. 

Parloff (1981) has expressed reservations about the generalizability of 
some of the conclusions of the above review. The collection of studies 
included in the analysis is not representative of therapy modes most com¬ 
monly used, typical kinds of patients seen, and average level of experience 
of the therapist. Acknowledging that these atypicalities would tend to mask 
positive results of psychotherapy, it is possible to accept Parloff s criticisms 
of the study and still be optimistic about the potential of cost-effective 
mental health intervention in the primary care sector. 

The other major form of mental health intervention—drug therapy— 
recently has drawn an increasing amount of attention. Competency in using 
drugs is a particularly controversial aspect of the debate regarding the suit¬ 
ability of primary care practitioners for delivering mental health services. 
Published studies suggest that primary health care practitioners prefer to 
prescribe psychotropic drugs to manage recognized mental disorders (Han- 
kin, 1980). Nonpsychiatric physicians use drug therapy in almost 70 percent 
of visits by patients with diagnosed mental health disorders; psychotherapy 
in some form is used in about 20 percent of those visits (Brown et al., 
1979). Fink et al. (1969) found that, in the Health Insurance Plan of Greater 
New York, 57 percent of patients with identified mental disorders were 
treated solely with drugs. Little is known about the extent to which psy¬ 
chotropic drugs are used in combination with psychotherapy in primary 
care settings. 

In a review of the literature, Hankin (1980) found few studies that 
addressed the question of appropriateness of psychotropic drug prescribing 
by primary care physicians. It is difficult to identify effects of artifacts such 
as reluctance to assign and to record a diagnosis of mental disorder, but 
not every patient given a psychoactive drug appears to have a mental dis¬ 
order. Primary care practitioners use psychoactive drugs in ways other than 
those well established by scientific criteria. For example, such drugs are 



widely used in treating obesity, insomnia, cardiovascular disease, and gas¬ 
trointestinal problems. An underlying consideration is the emotional dis¬ 
tress associated with these conditions (cf. Chapter 3). 

Sleeping pills are among the most frequently prescribed psychoactive 
drugs. The Institute of Medicine (1979) recently examined the appropri¬ 
ateness of prescribing practices for hypnotics. The report describes the 
nature and extent of drug prescriptions for insomnia complaints and the 
major role of the primary care practitioner in prescribing hypnotics. The 
findings suggest that doctors often prescribe for insomnia before making 
an adequate diagnosis; the complaint of insomnia is too readily treated with 
drugs as a disease rather than as a manifestation of some other disorder, 
for example, masked depression. The elderly may be at particular risk for 
adverse effects of sleep-inducing drugs (cf. Chapter 11). In all age groups, 
sleep and energy disturbances have been found to mimic or mask depres¬ 
sion, increasing the risk of misdiagnosis and inappropriate treatment (cf. 
Chapter 6). 

The many manifestations of childhood stress and depression place chil¬ 
dren at greater risk of being treated for the symptoms rather than for the 
underlying emotional problems. Children are the passive recipients of what 
adult authority figures consider appropriate for them. Inappropriate pre¬ 
scribing of drugs to keep a child tractable at the request of the parent, 
teacher, or other caretaker may expose the child to health risks while the 
underlying problems go untreated. Conversely, not using appropriate drugs 
when there is a specific need causes unnecessary hardships for the child, 
parents, siblings, and classmates. As with psychopharmacology for adults, 
there is strong evidence that maximum effectiveness is obtained only when 
drugs are prescribed as part of a comprehensive psychosocial and phara- 
macological treatment program (Halpern and Kissel, 1976). 


Service Delivery Alternatives 

Specific issues of competence raised earlier merge into broader debates 
about the relative effectiveness of physician and nonphysician mental health 
personnel. It is not possible to analyze these issues here, but a few points 
merit attention. Discussions of mental health manpower needs are inher¬ 
ently affected by views of the nature, scope, and distribution of mental 
health disorders and services. Thus, those who employ relatively broad 
definitions, including many problems of living as psychiatric disorders, typ¬ 
ically see a need for a diversified stock of providers of mental health services. 
The health practitioner in a primary care setting is exposed to a range of 
psychosocial problems: marital difficulties; sexual dysfunction; school pho¬ 
bias and learning problems; and adjustment problems related to old age, 
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dependency, loss, and illness. Various types of skills may be needed to deal 
successfully with these problems. 

A common assumption is that manpower substitutions inevitably entail 
a trade-off between cost and quality in choosing physician and nonphysician 
personnel. In fact, many physicians receive only brief exposure to psychiatric 
diagnosis and therapy during their training, and this limitation is not nec¬ 
essarily compensated for by their competence in physical diseases. Thus, 
the choice of manpower deserves a knowledgeable assessment of the relative 
ability of practitioners with varying education and experience to achieve 
good results in carefully distinguished clinical situations. 

Richman (1980) and Greenblatt (1975) have observed that personnel 
who vary widely iri discipline, training, and outlook may be able to perform 
counseling and psychotherapy with roughly equivalent results. An important 
area of research is to delineate criteria for appropriate levels of care by 
discipline, training, and experience of provider and to define criteria for 
deciding which types of therapies for which kinds of patients should be 
provided by psychiatrists and nonpsychiatrists. It still is unclear what kinds 
of personnel can most effectively provide different types of mental health 
services, but there are clear indications that the well-informed primary care 
practitioner can be very effective within limited periods of time if patients 
are given the opportunity to address emotional problems explicitly (Law¬ 
rence, 1980). 


Costs, Reimbursement, and Resource Allocation 

In recent years, mental health funding has received a relatively large amount 
of attention. This attention has been generated by a number of develop¬ 
ments: exposure of deplorable conditions in some state hospitals, court 
mandates for state hospital improvements, scandals associated with homeless 
and poorly tended deinstitutionalized patients, controversies about health 
insurance benefits for treatment of mental disorders and substance abuse, 
and the growing participation of general hospitals in delivery of acute psy¬ 
chiatric services. Each of these developments implies resource commit¬ 
ments, but tax pressure and other political limitations will probably constrain 
growth of funds for mental health care. This is one stimulus for the inves¬ 
tigation of possible cost offsets. 

In analyzing cost efficiency, Reinhardt (1980) distinguished between mi¬ 
cro- and macro-efficiencies. Micro-efficiency refers to achieving maximal 
levels of output from particular personnel or service settings, and macro¬ 
efficiency refers to the larger issue of whether the community is getting 
the largest total benefit from its investment. For example, a clinic might 
get maximum performance from a psychiatrist on its staff, thus achieving 
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micro-efficiency; however, if equal patient outcomes can be obtained from 
a less expensive staff person, then the community’s resources are being 
inefficiently used because they are supporting a higher cost without achiev¬ 
ing added benefits. Another type of inefficiency is that of suboptimal de¬ 
livery of mental health services by poorly trained general health personnel. 
Inappropriate drug therapies, for example, are not efficient. The problem 
is compounded if manpower that could be effective in delivering physical 
health services is employed in providing low-quality mental health care. 

Improved mental health services probably can produce offsetting de¬ 
creases in general health care service utilization and expenditures. Sches- 
linger and Mumford (1980) found that even relatively minor psychologically 
informed interventions can substantially benefit a patient’s physical health. 
Other controlled studies have shown that both brief counseling and psy¬ 
chotherapies conducted by nonmedical mental health personnel can im¬ 
prove a variety of outcomes related to physical illness. Goldberg (1980) 
found that illness months and use of psychotropic medications were reduced 
by one half in a controlled trial in which primary care physicians were 
informed of their patients’ self-reported emotional problems and invited to 
discuss them with their patients. Shephard (1980) noted remarkable dif¬ 
ferences in patients’ drug use and need for health services under experi¬ 
mental conditions in which a social worker was incorporated into primary 
care practice. In this study, patients had less need for medical treatment 
and an increased sense of self-esteem and coping ability. These studies 
usually have not specifically addressed mental health interventions in pri¬ 
mary care settings. More research is needed to quantify potential offsets in 
particular categories. Especially useful would be studies of fixed and mar¬ 
ginal costs, so that reasonable judgments can be made regarding short- and 
long-term fiscal offsets. 

Third-party reimbursement policies can act as major incentives or dis¬ 
incentives to the integration of mental health and general health care. In 
the future, reimbursement mechanisms are needed that will encourage 
collaboration, cooperation, and appropriate referral. Methods are needed 
to link reimbursement to appropriate levels of care by specific mental health 
disciplines and by training and experience for various types of mental health 
problems. Such reimbursement policies can ensure that provider coverage 
is tied to specific, relevant mental health training and experience. Thus, the 
primary care practitioner who has sought mental health training to augment 
skills in the diagnosis and treatment of physical illnesses could qualify for 
reimbursement for mental health services. Research can help in the for¬ 
mulation of appropriate guidelines for reimbursement for this service. 



Witn the primary care sector playing a major role in caring tor much ot 
the adult and child population with discernible mental illness, a concerted 
effort must be made to improve communication between mental health and 
general health services. Resolution of problems calls for sensitivity about 
the needs of practitioners and patients within the context of the primary 
care delivery setting. The beneficial health results that can be achieved from 
relatively minimal integration of services bolster arguments for increased 
primary care commitment to case identification, better referral mechanisms, 
more effective counseling, and improved drug therapy. The ability of pri¬ 
mary care practitioners to convey their interest in pertinent behavioral and 
psychosocial issues to patients may be important in the prevention and 
recovery process. 

Based on conceptual issues raised by the Institute of Medicine conference 
Mental Health Services in General Health Care (Parron and Solomon, 1980), 
a research agenda that especially emphasizes improved collaboration and 
cooperation includes: 

• development of more precise mental health criteria for use by primary 
care practitioners; 

• development of more clearly outlined treatment patterns for particular 
mental health disorders; 

• development of clear-cut referral criteria for use by primary care prac¬ 
titioners; 

• development of guidelines for appropriate drug intervention across the 
gamut of mental health disorders; 

• rigorous tests of efficacy aimed at identifying which therapies work 
best, for what kinds of patients, and under what conditions; 

• tests of alternative strategies for providing integrated mental health 
care in primary health care settings; and 

• investigations of the relative effectiveness of various manpower cate¬ 
gories in dealing with differentiated problems in various treatment settings. 
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Changes in Human Societies, Families, 
Social Supports, and Health 


The human species is intensely social. This fact is so much a part of daily 
life that it is easy to overlook its significance in human adaptation. People 
everywhere are organized in societies. They repeatedly must choose be¬ 
tween serving individual interests and those of the group. Basic character¬ 
istics of human societies are highly pertinent to health and disease. 

Social existence requires orderly procedures to make the environment 
predictable and to channel adaptive behavior through group as well as 
individual means. This rule of social organization must become reasonably 
clear to each individual in the course of growth and development. People 
can draw on the strength of membership in a valued group; but to do so, 
they must mold personal inclinations into socially acceptable modes of 
behavior, subordinating personal ends to community requirements when 
serious conflicts arise. Behavior is shaped by learning processes (cf. Chapter 
3). Typically, rewards and punishments are mixed in ways that link individual 
needs with social values. Social organizations must allow for change to 
survive, but they historically have emphasized continuity, transmitting shared 
experience from one generation to another (Goldschmidt, 1959). 

New technology such as navigation, warfare, and printing often has been 
a powerful stimulus for social change. The technological changes of the 
industrial revolution exceeded anything that had gone before and fueled 
institutional changes necessary to take advantage of the new opportunities. 
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borhood groups. In this century, there has been a rapid emergence of large 
social units engaged in a common enterprise, with established lines of 
authority and decision making oriented to efficiency. In such settings— 
drastically different from the small, face-to-face groups that characterized 
most of human experience over many centuries—it is difficult to sustain 
unity of purpose and a sense of community. The stressful aspects of such 
large organizations as industry, government, and schools are related to this 
problem (cf. Chapter 10). 

It is useful to view the drastic technological and social changes of this 
century in historical perspective (Lenski, 1978). In the simplest societies, 
life was largely centered on the family. For many centuries, kinship groups 
served a variety of purposes in daily living: biological, psychological, polit¬ 
ical, educational, economic, and religious. As technology opened new op¬ 
portunities, societies grew in size and complexity. So too did human rela¬ 
tions. For thousands of years, kin relations changed only slowly, and they 
remained the predictable core of human experience. Modern industrial 
societies have made far more rapid and drastic changes in such relations 
than ever happened before. Mankind is still learning to cope with these 
dislocations, especially because the pace of change has accelerated in the 
twentieth century. Social complexity is now at an all-time high. 


Attachment 

There is no reason to suppose that human attachment is less significant 
now than in the past. The tendency to form interpersonal attachments is a 
fundamental characteristic of human biology (Bowlby, 1969). The process 
of attachment seems to be involved in significant human relationships at all 
life stages, although the reasons for attachment and the way in which it is 
expressed vary with different ages and contexts. Studies of attachment 
behavior have focused mostly on early mother-infant interactions. Attach¬ 
ment between mother and infant may help both of them adapt to each 
other and also provide a suitable environment in which infants can gain 
knowledge about their surroundings (Ainsworth, 1967; Bowlby, 1969; 
Schaffer, 1977). These early experiences in attachment processes are also 
interesting because they represent precursors for social attachment proc¬ 
esses later in life (Bowlby, 1969; Dunn, 1976; MacFarlane, 1977; Schaffer, 
1977). 

In their first years of life, human infants instigate care from available and 
interested adults by a very effective, if somewhat limited, repertoire of 
behaviors (Schaffer, 1977). The effectiveness of their actions is increased 
profoundly if the available adults are biologically equipped to respond to 
the cues and meet demands. The infant’s biological mother typically is so 



quipped, and the two of them are a dynamic, interactional system in which 
leeds and behaviors are intermeshed and adjusted over time (Schaffer, 
977). 

The human infant is fundamentally predisposed to be social. The envi- 
onment to which infants have had to adapt has been primarily social for 
millennia. The more complex nonhuman primates also are highly social and 
manifest a strong bond between mother and infant. The infant comes equipped 
/ith behavior patterns to begin social learning. How caretakers respond to 
nd guide these social propensities affects immediate and long-term social 
djustment processes (Richards, 1974). 


loles of the Family 

modern times, the fundamental human propensity for attachment is 
xpressed in a largely unprecedented sociotechnical context. In advanced 
mdustrial societies, especially those characterized by high geographic mo¬ 
llify, the family is often so scattered that relations among its members are 
hanged and attenuated. The nuclear family is no longer the basic unit of 
reduction. Family control of government is minimized. The mass media 
nter intimately into family life. Schools have taken over some family re- 
ponsibilities for preparing the young for future adaptation. Moreover, such 
reparation is less predictable than it was in traditional societies. 

Yet the family survives. It retains responsibility for some of its traditional 
anctions: reproduction, much of childrearing, maintenance of lifelong ties, 
d mediation of stressful experiences. In some ways, these tasks are made 
asier by modern science and technology; in other ways, they are more 
iffkult, as seen in the ambiguity fostered by rapid change and the separation 
iduced by geographic mobility (Bane, 1976). In much of the United States, 
eople move frequently, are involved in many organizations, and live in 
irge population centers. This provides ample opportunity for superficial 
ntact but often makes it harder to establish a deep relationship that 
wolves all aspects of the person over time, including, for instance, the 
memories of long-shared experiences or a sense of loyalty to an institution. 
Since the industrial revolution, there has been a drastic reduction in the 
umber of children per family, as well as in the number of extended family 
tembers per household. The small, mobile nuclear family with ties to absent 
slatives has come to be the dominant mode, and even this now is changing 
irther with growing divorce rates and single-parent households. 

Almost every month brings new statistics on changing patterns of family 
fe in America (Levitan and Belous, 1981). Divorce rates continue to climb, 
larriage is postponed, if not rejected. Fertility rates continue to decline, 
lore children are raised only by their mothers, who are either divorced 
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or never were married. Women are entering the labor force at a high rate. 
Religious authority is changing for many and overall probably diminishing, 
although there are impressive exceptions to the trend. Norms for sexual 
behavior have changed markedly. Family members still share much, yet 
they often live in distinct worlds, differing in peer relations, interests, and 
values. 

To what extent can other institutions such as schools or media substitute 
for traditional family functions? How severe is the stress placed on families 
by these very recent and rapid changes? In what ways is health most likely 
to be affected? These are questions of much practical significance that call 
for cooperative research between behavioral and biomedical scientists. They 
also have considerable bearing on the practice of medicine. 

There are two main kinds of change in household structure. Within living 
memory, there was one predominant household, which consisted of a hus¬ 
band in the labor market, a full-time housewife, and several children. Today, 
this predominant mode has been replaced by a number of more fragmented 
family structures. A majority of wives have entered the labor market. With 
wives contributing part of the family income, women tend to expect not 
only a more equal division of household tasks but also of family decision 
making on all consequential matters. 

These rapid changes generate tension. How can a stable, dependable, 
supportive environment for the rearing of children be provided while at¬ 
tempting to achieve acceptable and personally satisfying lives for all family 
members? There is no reason to suppose that the problems are insuperable, 
but they require a high quality of objective scrutiny and analysis by scientific 
methods to determine more adequately what is happening and to consider 
ways to cope. 

The recent work of Masnick and Bane (1980) is helpful in clarifying 
trends and making reasonable projections for the next few decades. The 
population trends that produced the “baby boom” of the late 1950s and 
early 1960s were a potent stimulus for many recent socioeconomic changes. 
In the post-World War II era, many people married early, started relatively 
large families, and moved to the suburbs. They stimulated the huge market 
for single-family suburban homes and concomitant goods and services. They 
largely abandoned the cities to the poor. They moved freely around the 
country in keeping with opportunities and preferred lifestyles. 

Now, the children of the baby boom are becoming young adults. There 
is evidence that they tend to establish different lifestyles from their parents: 
they marry later and have fewer children, more divorces, and more working 
wives. Instead of following their parents’ footsteps into a renewed suburban 
expansion and a large demand for additional single-family houses, they may 
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move more toward the cities, toward apartments and condominiums, and 
:oward kinds of goods and services that fit with life in smaller, transient 
ousehold units. 

The remainder of this century is likely to be characterised by new stresses 
md new opportunities, including the growing emphasis on nonparental care 
:>f children. Young women are marrying late, postponing childbearing, and 
planning to have small families. They are in the labor force in much larger 
umbers, and they show a greater commitment to their work careers. They 
;end to seek a new combination of work and family life, using nursery 
schools, day-care centers, and paid child-care help more extensively than 
did earlier generations. Today, most such child care is provided informally. 
But there may be increasing demands on the public schools to provide 
preschool care for 3- to 5-year-olds and afterschool care for older children, 
[f so, how can it be done in health-promoting ways? 


Importance of Social Supports 

Many of the changes that have occurred in society are positively valued by 
:he participants. People move in search of economic, social,, and environ¬ 
mental opportunities. Modern communities provide many facilities and 
:hoices for those whose health and economic circumstances permit. Privacy 
md independence are valued along with attachment and a sense of be- 
onging. Family ties are built more on common interests and mutual at- 
rraction than in earlier times, when social and economic circumstances 
offered people few choices. Though nonfamily relations have become ex- 
:eedingly important in recent times, family relations are still a significant 
dement of the social support networks that are conducive to good health. 

The role of social support networks in mediating the effects of stress is 
:urrently a matter of growing interest, both in promoting health and in 
responding to illness (Hamburg and Killilea, 1979). Disruption of social 
ties and community contexts is a highly stressful experience for many peo¬ 
ple. Such disruption can occur for both positive and negative reasons. These 
include moves to a new job, community, or school; loss of spouse; impaired 
nealth; and loss of income or employment. Such experiences often trigger 
:ntense emotional reactions (cf. Chapter 3). Availability of support, help, 
md guidance can crucially affect efforts in coping with such changes. 

Support systems are attachments among individuals that tend to promote 
mastery of difficult experiences by offering guidance about tasks and strat¬ 
egies, identifying personal and social resources, and providing feedback 
ibout behavior that fosters improved competence. The cumulative findings 
: rom studies in this area are highly suggestive that social support can: 
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• reduce the number of complications of pregnancy for women under 
high life stress (Nuckolls et al., 1972); 

• aid recovery from surgery (Egbert et al., 1964); 

• aid recovery from myocardial infarctions (Mather et al., 1971; Mather, 
1974); 

• reduce the dosage of steroid therapy needed in adult asthmatics during 
periods of life stress (de Araujo et al., 1973); 

• protect against clinical depression in the face of adverse events (Brown 
et al., 1975); 

• reduce psychological distress and physiological abnormalities following 
job loss (Gore, 1973; Cobb, 1974) and bereavement (Maddison and Walker, 
1967; Parkes et al., 1969; Burch, 1972; Parkes, 1972); 

• protect against emotional problems associated with aging (Lowenthal 
and Haven, 1968; Blau, 1973); and 

• promote adherence to therapeutic regimens (Haynes and Sackett, 1974; 
Baekeland and Lundwall, 1975; Caplan et al., 1976). 

Social support networks provide a buffer against the effects of stress 
(Cassel, 1974a,b; Kaplan et al., 1977). They have mediating effects that 
stimulate development of effective coping strategies (Hamburg et al., 1953; 
Hamburg and Adams, 1967; Dimsdale, 1974; Hamburg, 1974). Future 
research is likely to identify further the health consequences of different 
degrees and kinds of social support. 

Emotional support from family and friends typically has been of great 
importance in difficult circumstances. In high anxiety, most people actively 
seek comfort. Isolated persons and those who tend to withdraw under stress 
lack this valuable resource and are especially vulnerable. An ethnographic 
survey of help-seeking behavior in a minority community identified existing 
functional networks employed in times of emotional distress (Martinez, 
1977). Informal helping systems provided twice as much help as did formal 
systems. Relatives, friends, and spouses were the principal informal helpers. 
The informal helping network also operated as a screening and referral 
mechanism for medical care. 

Coping with stressful experiences often requires that tangible services 
be mobilized. A valuable skill in this context is the ability to signal one's 
need for help and to elicit constructive responses from family and friends. 
These responses include concrete aid in day-to-day needs such as intro¬ 
duction to new employment contacts, baby sitting, extended child care, 
help with household chores, sharing of food, and assistance with transpor¬ 
tation needs. Beyond family and friends, there often is an indigenous net¬ 
work pertinent to health care. Community networks provide emergency 
services and everyday support; they involve neighborhood-based helping 









networks, self-help groups, and community gatekeepers such as clergy, 
teachers, and police (Gottlieb, 1976). Community studies have shown that 
socioeconomic instability and disintegration are associated with greatly in¬ 
creased mortality and morbidity from hypertension, strokes, and myocardial 
infarctions (Stout et ah, 1964; James and Kleinbaum, 1976). 

Formal care-giving institutions are studying the function of natural helpers 
in neighborhoods and collaborating with them (Collins and Pancoast, 1976). 
A number of descriptive studies suggest ways of enlisting natural caregivers, 
including working with neighbors who provide neighborhood day-care ser¬ 
vices for children (Collins, 1973); identifying central figures who provide 
needed services within their neighborhood to the elderly (Smith, 1975); 
working with quasi-matriarchal families in single-room occupancy hotels of 
a large city (Shapiro, 1971); working with a natural network of managers 
of boarding homes for discharged mental patients in an urban poverty area 
(Pancoast, 1970); developing an outreach program to the newly bereaved 
(Silverman, 1970); and developing mental health services in a rural area 
using natural helpers and local counselors such as ministers, lawyers, bank¬ 
ers, and county extension agents (Patterson and Twente, 1971). 

One special attribute of social support networks is that people often 
become involved in them for reasons unrelated to problem behaviors or 
health concerns. An example is the Boys’ Club of America, whose purpose 
is to promote educational, vocational, and character development of boys. 
Many of its members live in urban areas with single-parent low-income 
families (Fried, 1978). Religious leaders are in personal contact with large 
numbers of people in stressful circumstances such as illness, accidents, 
moving, divorce, natural disasters, unemployment, loss, and grief. Such 
contacts continue to be a major source of emotional support and personal 
facilitation. 


Conclusions 

Many research opportunities exist for further understanding of the relations 
among stress, illness, social support, and the utilization of medical services. 
High-priority needs include the following lines of inquiry: 

1. Development of methodological tools. Is it possible to create more 
precise measures that would facilitate studies of effects of social support 
on health? 

2. Examination of possible mechanisms by which support systems act. 
In what ways do such systems provide buffering or mediating effects on 
health, e.g., neuroendocrine mechanisms or alterations in risk factor be¬ 
havior such as smoking? 


3. Differentiated assessments of social supports. Do specific types of 
social support networks have identifiable advantages with certain kinds of 
stressful situations? 

4. Testing of different models of intervention. What are the relative 
merits and appropriate uses of interventions to remove a stressor, moderate 
its effects, teach individual coping skills, or strengthen social supports? 

5. Examination of different ways to foster attachment behavior. What 
are the best methods for creating or enhancing attachment? 

6. Clinical and field experiments of ways to strengthen social networks. 
Is it possible to stimulate development of social support networks where 
they are weak or to mobilize social supports for those with inadequate 
support systems? 

7. Comparison of experimentally created networks with naturally oc¬ 
curring ones. Are there meaningful differences between natural and con¬ 
structed social networks; if so, what are their respective effects on health? 
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The Broad Context of Health Science Policy 

In recent years, several Institute of Medicine study groups have examined 
the entire gamut of science policy pertinent to health. Of particular rele¬ 
vance in this regard was an analysis of the U.S. Department of Health, 
Education, and Welfare’s research planning effort (Institute of Medicine, 
1979, 1980). Basic points germane to the present report emerged with a 
high degree of consensus from a broad range of biomedical scientists and 
other scientists participating in that analysis (Table 19-1). The following 
quotations from that study affirm the importance of the biobehavioral sci¬ 
ences in efforts to decrease the current burden of illness (Institute of Med¬ 
icine, 1979): 

A key feature [is] a concept of the health sciences that is much broader than was 
the view as recently as ten years ago. Rather than equating health research with 
biomedical research only, the principles recognize the importance of such areas as 
epidemiology and biostatistics,. . . and the behavioral and social sciences for disease 
prevention and health maintenance. . . . The committee regards this broadened 
concept as a desirable advance in policy formulation, and supports efforts to translate 
this perspective into tangible and adequate support for the full complement of the 
health sciences (p. 25). 

Individual behavior ... is now recognized more widely than ever as an important 
determinant of health. . . . Even the nature of stress in our society and our personal 
relationships at work and at home have changed. The effects of these many factors 
are profound . . . and most of the long-term consequences are poorly understood 
(p. 12). 
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Each component of these health sciences has special contributions to make to ... 
improved health and disease prevention. An overriding emphasis on any one part 
of the spectrum, or the exclusion or neglect of individual fields, would limit the 
benefits to be derived from scientific research (p. 15). 

We endorse a major theme, . . . that fundamental research is a component... of 
the behavioral and social sciences, and population sciences such as biostatistics and 
epidemiology. We also suggest that fundamental research in these areas has not 
been adequately developed (p. 28). 

We strongly endorse . . . multidisciplinary, collaborative research programs, partic¬ 
ularly in applied research. Health problems, by their very nature, are often complex 
and are not readily resolved by unidisciplinary research. There is need to facilitate 
the multidisciplinary collaboration ... so that the scientists may join in generating 
research programs that are of a scale suited to the dimensions of many of our health 
problems (p. 53). 

This chapter suggests a framework in which health and behavior research 
can usefully be considered by policy makers. The report is replete with 
specific suggestions about scientific and institutional opportunities, but the 
steering committee explicitly decided not to undertake detailed prescrip¬ 
tions. Rather, policy makers in different settings can consider how progress 
can best be made in light of the framework and suggestions provided in 
this report. 


TABLE 19-1 Basic Concepts of Research in Health and Behavior 

The burden of illness has shifted from acute infectious diseases to chronic diseases 
with multiple interacting risk factors, which prominently include such behavioral 
elements as smoking, alcohol, exercise, diet, and response to stress. 

The definition of health sciences must be expanded beyond biomedical fields to 
include the biobehavioral sciences. 

The biobehavioral sciences have a major role to play in elucidating and alleviating 
many components of the current burden of illness. 

Biobehavioral sciences already have made significant contributions to improved 
health and hold great promise for further progress. 

The science base in the biobehavioral sciences should be strengthened, and adequate 
support should be provided for such research. 

Multidisciplinary, collaborative programs are a valuable and needed component of 
some types of health research. 


SOURCES: Brown (1977); Institute of Medicine (1979, 1980). 
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Role of Basic Research Relating to Health and Behavior 

The health sciences are a series of related disciplines, linked together and 
contributing to each other. Links between and among the disciplines must 
be strong if developing knowledge is to move smoothly and efficiently from 
basic research into useful applications. Because various research efforts 
often operate in isolation from one another, and especially from clinical 
practice, feedback from practitioners to clinical investigators and to basic 
scientists must be forged and maintained. Improved mechanisms are also 
needed for systematic surveys of basic and clinical science advances for their 
potential application to prevention and treatment of disease, particularly 
for very burdensome problems. 

In efforts to achieve comprehensiveness in health research, there cur¬ 
rently is interest in revitalizing such disciplines as epidemiology and bio¬ 
statistics, in strengthening such disciplines as biomedical engineering and 
behavioral sciences, and in forming novel conjunctions of disciplines in 
health services research and prevention research. Such developments are 
in accord with a traditional appreciation in the United States of the im¬ 
portance of strong basic sciences such as biochemistry, genetics, physiology, 
pharmacology, and related fields in better understanding the human body. 

Basic research has great merit in its own right and is also relevant to 
preventing and treating disease. However, the time interval to “payoff’ in 
terms of effective diagnosis, treatment, or prevention is hard to predict. 
Sometimes movement from basic science to clinical application is dramatic 
and rapid. For example, less than 20 years elapsed after the discovery of 
brain amines before their distinctive distribution within the brain had been 
mapped, hypotheses about their role in Parkinson’s disease were proposed, 
and the first reasonable treatment of this serious disease emerged. Other 
times, applications of basic knowledge to clinical problems can take much 
longer. Can wise policy foster rapid advances that benefit health? 

The remarkable progress in neurosciences toward a better understanding 
of the physiological and chemical properties of neural systems is of con¬ 
siderable importance. Recently acquired insights into such neuroregulators 
as catecholamines, hypothalamic hormones, and endorphins offer great 
promise for clinical medicine. Contributions in the neurosciences can be 
expected to accelerate and have attracted several Nobel prizes in recent 
years.* These advances are pertinent to such diverse conditions as hyper¬ 
tension, stroke, stress resistance, blindness, fertility and its regulation, Par- 


* Among Nobel prizes awarded for work in the biobehavioral sciences were those going to 
Julius Axelrod, Ulf Von Euler, Niko Tinbergen, Konrad Lorenz, Roger Guillemin, Andrew 
Schally, David Hubei, Torsten Wiesel, and Roger Sperry. 
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kinson’s disease, schizophrenia, depression, and the many manifestations 
of pain. Implications of neurobiology for health constitute an exciting re¬ 
search frontier for the remainder of this century. Such research, together 
with newer methods and concepts in behavioral sciences, are being pursued 
with vigor and interdisciplinary cooperation. The potentiality exists for 
detailed understanding of behavior and its biological foundations for health. 
Such understanding would offer unprecedented opportunities in prevention 
and therapy. 

In principle, all basic research in the life sciences has long-run implications 
for disease prevention. But there still is much to learn about most of the 
mechanisms of disease before it will be possible to offer prevention at a 
fundamental level. As a practical matter, prevention today typically relies 
on modification of specific behaviors or conditions, often in the absence 
of any firm understanding of their role in producing disease. Knowledge 
about the best ways of altering the occurrence of such behaviors may be 
extremely useful in devising near-term strategies for prevention of disease. 
Such attempts to change behavior for health can be greatly facilitated by 
advances in the biobehavioral sciences. 

Careful examination of the burden of illness in the nation helps to point 
up the importance of behavioral factors for health. As noted throughout 
this report, cardiovascular disease, cancer, lung disease, accidents, and hom¬ 
icides and other violence constitute major drains on life and health. Such 
disorders have substantial behavioral components, so approaches to pre¬ 
venting or managing them must include a strong biobehavioral perspective. 
As the burden of illlness changes, the sciences needed to lessen it also must 
change. 

One useful perspective for research on health and behavior is the influ¬ 
ence of the life course. Some of these issues are illustrated in the three 
chapters on prevention efforts (Chapters 13, 14, and 15) and in Chapter 11, 
“Aging and Health.” Available research suggests that certain times of life 
such as early life, adolescence, and old age are associated with particular 
kinds of vulnerability, as reflected in unique patterns in the burden of 
illness. More precise assessment of such life-course differences may help 
to pinpoint groups in special need of preventive interventions for certain 
types of behavior-related illnesses. Because evidence indicates that age 
groups differ markedly in the interventions that have the greatest and 
most long-lasting impact, a developmental perspective would appear cru¬ 
cial for designing effective approaches. 

Increasingly, it will be in the public’s interest to foster progress in the 
full range of health sciences. Discovering how best to achieve this goal 
will require cooperation and innovation within and among the scientific 
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community; the health professions; and policy makers in government, 
philanthropies, industry, and academic institutions. 


Problems Shared by Biobehavioral and Other Health-Related 
Sciences 

The Institute of Medicine (1981a,b,c,d) recently organized and conducted 
four invitational conferences sponsored by the Charles H. Revson Foun¬ 
dation. They were designed to examine diverse areas of biomedical research 
policy that have particular significance to health and medicine today. Each 
conference brought together a multidisciplinary array of participants from 
academic institutions, government, industry, labor, clinical medicine, public 
health, and private foundations. The four conferences dealt with widely 
divergent issues, but certain common themes emerged, including the fol¬ 
lowing needs (Institute of Medicine, 198 le): 

• greater interdisciplinary collaboration within the scientific community and 
more communication between it and clinical practitioners, medical educa¬ 
tors, public and private policy makers, and the general public; 

• productive allocation of resources in an era of economic constraints; 

• better understanding of the impact of research discoveries and science policy 
decisions on individuals and society, and concomitant ethical dilemmas; 

• strengthened data collection, epidemiology, and other supporting sciences to 
improve disease prevention and health promotion efforts; and 

• improved research methods. 

The remainder of this chapter focuses mainly on the first two themes. The 
others are implicit in the earlier chapters. 


Interdisciplinary Cooperation and Collaboration 

Dual Needs for Subspecialty and Interdisciplinary Research 

This report focuses attention on the need for joint efforts among the sci¬ 
ences, especially between biomedical and behavioral sciences. As knowl¬ 
edge in the life sciences has accumulated during the past few decades, a 
remarkable transformation has occurred. The amount of information and 
its complexity has overwhelmed anything imagined when the great expan¬ 
sion of research began shortly after World War II. To gain technical depth, 
research workers have had to specialize and master the complexities of a 
narrow area. 
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greatly to the picture of a functioning nervous system in a living orga 
and of ways in which it can malfunction. 

The biobehavioral sciences need to be strengthened, and deliberat 
forts should be made to bring them into closer contact with pressing j 
lems in health. However, meeting such goals inevitably will require 
siderable interdisciplinary interactions. Mutual benefits of interdiscipl 
collaboration are the key to its success. A policy opportunity is to c 
conditions that favor mutual benefit in joint efforts. Some condition 
draw disciplines together in ways that promote multidisciplinary col 
rations, for instance, geographic proximity of investigators and comr 
cation devices such as regular seminars or special retreats that encoi 
exploration across disciplinary barriers. Where disciplines with very d 
ent traditions are involved, time is needed for each to learn the ess< 
language, style, and substance of the other, so that communication ; 
a shared interest can be based on understanding and respect for the 
of the contributions each can make to the other in solving a cor 
problem. Examples set by a few outstanding scientists can have v 
ramifying effects, but recognition of the inherent difficulties by res 
administrators and by funding agencies is essential. 


Encouraging Interdisciplinary Research on Health and Behavior 

Typically, interdisciplinary and interdepartmental teams arise becau 
vestigators have identified a scientific problem that is inherently mu 
eted. Interdisciplinary collaboration is not an end in itself; rather, i 
means to a higher goal—solving a problem. Such collaboration is ach 
only when the task actually demands it. Still, there are several key < 
minants to how easily and productively cooperation among discipline 
curs. 

Communication Specialties within the biomedical and behavioral sc 
each have developed highly technical and often idiosyncratic vocabi 
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that facilitate communication within the field. Increased communication 
across specialties can help to identify similarities and differences in the 
approaches of different fields to a common problem. Such shared per¬ 
spectives are especially vital to the success of cross-disciplinary research 
efforts, in which investigators must develop mutually satisfactory solutions 
to problems of design. For example, how should a research psychologist 
who typically relies on verbal information from test subjects go about 
incorporating into a research design some biochemical measures that require 
collecting and processing of blood or urine samples? Which experimental 
features are crucial to the success of each type of discipline? Which can be 
discarded or modified? Only a few forums presently exist where researchers 
can become acquainted with investigators in other disciplines who may be 
interested in examining questions of mutual interest. Scientific publications, 
conferences, and institutions typically focus either on a particular discipline 
or a specific health problem viewed from a single biomedical or behavioral 
perspective. It is important to encourage opportunities to forge a meaningful 
conjunction of biomedical and behavioral perspectives. The conferences 
held as part of the Health and Behavior study serve as examples for this 
type of activity. 

Institutional Structure Most academic institutions form departments along 
disciplinary lines. Existing divisions of science fields are often arbitrary, and 
some have become outmoded as a result of advancing knowledge. New 
forms of organization may be needed to permit researchers to cross into 
new, substantive areas. Some institutions are successfully supporting inter¬ 
disciplinary research, and such models merit further analysis and encour¬ 
agement. Structures should be designed to simplify administrative arrange¬ 
ments for research that draws on resources from more than one department. 
They also must ensure that investigators whose interests cross disciplinary 
or departmental lines have adequate chances for rewards and prestige, 
including academic tenure. Such issues are exacerbated by economic strin¬ 
gency, with attendant pressures on department funds. 

Study Review Committees Many of the investigators who participated in 
the conferences held as part of this study emphasized the need for better 
funding mechanisms for interdisciplinary research. Within the federal fund¬ 
ing structure, most grant proposals are considered by peer review com¬ 
mittees set up along traditional, unidisciplinary lines. It is not clear that this 
parallel to the academic structure is optimal for evaluating and supporting 
research. Study review committees for multidisciplinary research proposals 
should have members from a range of relevant disciplines who are aware 
of and sensitive to both the complexities of interdisciplinary research and 



tor communicating to each other. Also or importance is the need to balance 
basic biochemical and animal studies with applied and clinical research, so 
that both receive the support needed to advance the field. With current 
reductions in research budgets, researchers are concerned that funding 
agencies now tend to retreat into familiar patterns of within-discipline sup¬ 
port. 

Mechanisms for Linking Biomedical and Biobehavioral Sciences 

Opportunities inherent in linking biomedical and biobehavioral sciences 
currently are being pursued in a variety of contexts (National Heart, Lung, 
and Blood Institute, 1981). Policy makers interested in research on health 
and behavior are seeking to foster collaboration of biomedical and biobe¬ 
havioral scientists through a variety of devices. Where possible, they are 
building on existing grant, contract, fellowship, and research training mech¬ 
anisms. Some research support should be constructed so that it can be 
obtained only by such collaboration. 

In a substantial number of major research awards, funding agencies should 
give explicit recognition to the importance of biobehavioral factors in dis¬ 
ease. In the areas considered in this report, agencies should systematically 
review the nature and extent of support for research on biobehavioral factors 
in pathogenesis, clinical care and rehabilitation, and primary or secondary 
prevention. Consideration should include ways to foster interdisciplinary 
activities between the neural and behavioral sciences and the biomedical 
disciplines. 

Universities or medical centers with appropriate capabilities may find it 
useful to establish centers in which the goals of funded research will require 
sustained collaboration across disciplines. A potential focus for such a center 
could be the study of biobehavioral factors in disease or in specific diseases. 
Such centers should reflect this orientation in their names and in the range 
of disciplines represented. To be effective, they will require long-term 
commitment of funds, personnel, space, and other resources. 

In academic medical centers, interdisciplinary research would benefit 
from active involvement of departments of medicine, family medicine, ger¬ 
iatrics, pediatrics, and psychiatry. Similar links to basic science departments 
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of genetics, biochemistry, pharmacology, and neurobiology also can be 
helpful. Such cooperative ventures could be fostered by joint grants, given 
only for research clearly built on a cooperative effort to link biobehavioral 
and biomedical disciplines. Specific arrangements would have to be indi¬ 
vidually tailored. In some places, collaboration might involve several de¬ 
partments; in others, one department or even a major laboratory might 
have the necessary breadth of interests and skills. 


The Interplay of Basic and Clinical Research 

With respect to disease and disability, progress depends on a balance be¬ 
tween attention to the problems of contemporary patients and patients of 
future generations. This requires policy judgments about which efforts are 
likely to yield prompt benefit for current patients and which offer great 
promise that can be fulfilled only with long-range effort. These judgments 
affect resource allocations for research and institutional arrangements that 
foster or hinder interplay between basic science and clinical research. In 
recent years, there has been growing concern in the biomedical research 
community that ties between basic and clinical investigation are weakening 
(Brown, 1977; Institute of Medicine, 1979, 1980). It is a matter of special 
interest for research on health and behavior, where some past successes 
give reason to believe that such linkages are of great importance. 

As an example of important interactions of basic and clinical research, 
studies of brain function have been powerfully stimulated by drug treatment 
for mental disorders. These investigations began as an attempt to learn the 
mechanisms of action of drugs used to treat major mental disorders such 
as depression and schizophrenia (cf. Chapter 9). Such research brought a 
generation of young scientists into contact with the emerging field of neu¬ 
robiology. Details of the hypotheses of major mental disorders that have 
arisen are not important in this context, but their impact on the field is. 
They have aroused interest, stimulated basic and clinical research, and led 
to insights about neuroregulation, endocrine function, and behavioral bi¬ 
ology. Also, this research has contributed to improving the quality of treat¬ 
ment not only of mental disorders but also of cardiovascular disorders that 
are influenced by the nervous system. 

Thus, the dynamic interplay of clinical and basic research can be pro¬ 
foundly beneficial over time—in this field as in others. Fruits of basic 
research can grow into valuable applications, and the stimulus of clinical 
observations can lead to new basic discoveries. This poses important ques¬ 
tions for agencies that sponsor research and for research-conducting insti- 



government, industry, philanthropies, and universities. 


Strengthening Research Capabilities in Health and Behavior 

Essential to the success of the mission delineated in this report is attraction 
of talented and dedicated young people to the health and behavior research 
arena. The first step is wider recognition of the importance of these prob¬ 
lems, the burden of illness they impose, their human impact, and the ur¬ 
gency of progress. The second is awareness that scientific opportunities 
exist for grappling with the problems. Progress so far has been achieved 
by a relatively small number of scientists and clinicians in a few fields 
working for a rather short time. There were earlier pioneering contributions, 
but scientific study of human behavior on a substantial scale is largely a 
product of the mid-twentieth century; the focus of this approach on major 
health problems has been modest indeed. An infusion of young scientists, 
clinical and basic, offers great promise for future advancement of knowl¬ 
edge. 


Training Programs for Biobehavioral Scientists 

Interdisciplinary research depends first on training young investigators to 
expand the scope of inquiry beyond their primary discipline. The need for 
researchers with experience in biobehavioral research has led to the intro¬ 
duction of training programs in psychological and behavioral aspects of 
arteriosclerosis (National Heart, Lung, and Blood Institute, 1981). This 
development is a direct recognition that biobehavioral factors are involved 
in several major aspects of arteriosclerotic diseases. By the same token, 
training programs in cardiology should be strongly encouraged to develop 
a biobehavioral component. The same is true in other fields of medicine 
in which biobehavioral factors are important, such as pediatrics, family 
medicine, and geriatrics. 

Professional development and training can also be enhanced by inter¬ 
disciplinary workshops, conferences, and symposia. The National Heart, 
Lung, and Blood Institute and the National Institute of Mental Health have 
provided leadership in promoting such training. An extension of this ap¬ 
proach would help to strengthen research capability, especially when 
biomedical and biobehavioral sciences are closely juxtaposed, as occurred 
in the conferences held as part of the Health and Behavior project (Ap¬ 
pendix A). 

A vigorous, systematic interdisciplinary research training effort in this 
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area is essential to bring young investigators into the field and provide 
settings in which they can make significant contributions. Among require¬ 
ments for such research training are: 


• M.D.-Ph.D. training programs in biobehavioral sciences This approach 
has been highly successful in biological sciences and urgently needs to be 
broadened now to include such fields as psychology and sociology. 

• Realistic research training stipends It must be feasible for young sci¬ 
entists to learn their craft well, and this takes considerable time. 

• Targeted funding to institutions supporting postdoctoral training programs 
on the design and conduct of biobehavioral research Such training should be 
available both to physicians and nonphysicians. Programs for the former 
could emphasize basic science; those for the latter, pathology and aspects 
of clinical medicine, helping to build bridges between the laboratory and 
clinic. 

• Stipends for students to do biobehavioral research Such projects could 
spark interest at a crucially formative stage of career development; stipends 
for appropriate graduate and medical students in biological and biobehav¬ 
ioral sciences could be valuable in developing the essential scientific cadre. 


Career Pathways for Biobehavioral Scientists 

When young people have completed research training in health and be¬ 
havioral sciences, there must be appropriate career pathways if these pre¬ 
cious skills are not to be wasted. Relevant agencies and institutions must 
consider long-term career pathways through which the problems delineated 
in this report can be addressed effectively. 

In the decade ahead, the time will be ripe for appointing more behavioral 
scientists to medical school faculties. It is already apparent that behavioral 
scientists from several disciplines have important roles in departments of 
psychiatry and family medicine. They now are beginning to appear in other 
medical school departments, including pediatrics, internal medicine, pre¬ 
ventive medicine, and some basic science departments. Behavioral scientists 
have been appointed in schools of public health, but the numbers so far 
are small. Some of the most productive research on problems of behavior 
has been carried out at medically oriented research institutes such as the 
intramural program of the National Institute of Mental Health, the Walter 
Reed Army Institute of Research, and a number of medical schools. With 
growing interest in and recognition of neurobiology and behavioral biology, 
it is appropriate to consider aoo n ments i these soecialf es in basic science 
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sciences. This is one way to ensure full participation of behaviorally oriented 
research in the broad front of profound advances sweeping the life sciences. 

One encouraging development is the emergence of departments of be¬ 
havior in research-oriented schools of medicine. At least four models of 
orientation can be discerned from the few schools that have created such 
departments: behavioral biology, human development, behavioral medicine, 
and social medicine. The intellectual focus of the first type is biological; of 
the second, psychological; of the third, psychophysiological; and of the 
fourth, social factors that influence health. Regardless of the perspective 
chosen, such departments will be most effective if they are thoroughly 
interdisciplinary and emphasize research methods. Such departments can 
provide a basic resource for many fields of medicine and a powerful stimulus 
for research advances in health and behavior. 

The importance of creating career pathways is nowhere clearer than in 
the domain of this report. For example, the dramatic advances in the neu¬ 
rosciences are only beginning to be related to behavior. Every new neu¬ 
roregulator is a potential index of brain disease. Physiologically oriented 
scientists are in short supply to undertake the effort of learning how these 
substances produce their molecular and cellular effects and how the effects 
influence bodily functions and behavior. The human organism will, in a 
sense, be constructed scientifically in light of the new molecular and cellular 
biology. This can be done if there is an ample supply of well-trained, broad¬ 
minded neuroscientists interacting effectively with well-trained clinical in¬ 
vestigators across the breadth of the biobehavioral sciences. At the other 
end of the spectrum in the social sciences, there is a need also for a cadre 
of well-grounded scholars who can pursue implications of various social 
contexts as these influence health (National Research Council, 1980). 


Allocation of Resources for Research on Health and Behavior 

The many manifestations of the large burden of illness described in Chapter 
2, including the economic costs to society, indicate a great need for research 
programs to identify behaviors that have adverse health consequences. It 
is vital to determine what factors contribute to these behaviors and how to 
prevent or modify behavior in ways that promote health. However, research 
of any type consumes scarce resources that have alternative uses. Allocation 
of research dollars necessitates explicit and implicit choices about priorities, 
costs, and potential benefits of various alternatives. 

Comprehensive and accurate data are seldom available on direct and 
indirect costs of illnesses and the investment in related research (Institute 
of Medicine, 1981 f). Some analysis has been carried out on relative in- 



vestments and costs of alcohol-related problems, cancer, heart and vascular 
disease, and respiratory disease (Table 19.2). 

Just as it is difficult to establish with certainty the economic costs of a 
given disorder, so it is difficult to calculate research expenditures for it. 
Typically, relevant research is supported by a variety of agencies that may 
or may not have disease-specific missions. Also, disease-specific research 
ultimately may be relevant to a number of other disorders. Furthermore, 
research costs may be hidden in other funding categories, such as training. 
Still, available figures indicate quite clearly that research on many illnesses 
with substantial behavioral components is not funded at a level commen¬ 
surate with the costs they impose on society. For example, in a paper 
prepared at the request of the Institute of Medicine for the President’s 
Commission on Mental Health, Barchas et al. (1978) compared the per 
patient commitment of federal research dollars in the mid 1970s for mental 
illness and alcoholism on the one hand with that for cancer and heart disease 
on the other (Table 19.3). Expenditures pertinent to alcoholism and mental 
illness are very modest compared with research funding for cancer and heart 
disease. Yet the burden of illness in terms of human suffering and economic 
costs is comparably heavy in all these cases. 

Federal funding for the biobehavioral sciences now comes mainly from 
three sources. In 1981, the National Science Foundation spent $10 million 
in its Behavioral and Neurological Section and $0.4 million in its Social 
and Economic Section for biobehavioral science. For example, among its 
important contributions has been an extension of knowledge about basic 
processes of learning, including the neural substrates of learning. Since 
1976, the National Institutes of Health has more than doubled support for 
health-related social and behavioral science research, to a current annual 
level estimated to exceed $100 million. Especially impressive has been the 


TABLE 19.2 Health Research Dollars in Relation to Economic Cost 


Disorder 


NIH/ADAMHA 
Lead Institute 
Research Effort, 
1978 

(million dollars) 


Economic Cost 
to Nation, 19 7 5 
(million dollars) 


Ratio of 

Research Effort to 
Economic Cost 
fnercenr) 


Alcoholism/drug abuse 
Cancer 

Cardiovascular disease 
Respiratory disease 


16- 43,000' 

627* 19,000“*' 

284* 46,000' 

69* 19,000' 


0.04 

3.3 

0.6 

0.4 


- CM l.i- Prinrsrinn and Welfare ( 19 7 9); * Camgan et ai. ( 19"9)- 



Several Diseases in Mid-1970s 


Disease 

Research Dollars 
Per Patient 

Cancer 

203 

Cardiovascular disease 

88 

Schizophrenia 

7 

Depression 

5 

Drug Abuse 

6 

Alcoholism 

2 


SOURCE: Barchas et al. (1978). 


growth of the Behavioral Medicine Branch of the National Heart, Lung, 
and Blood Institute. Since 1979, cardiovascular biobehavioral research has 
had a threefold increase, to a current annual level of $25 million. A major 
current expenditure is the Multiple Risk Factor Intervention Trial (MRJFIT), 
a multicenter effort to change certain risk factors related to cardiovascular 
disease; interventions include smoking cessation, diet, and adherence to 
antihypertensive regimens (cf. Chapter 15). Finally, it seems reasonable to 
classify all of the expenditures of the Alcohol, Drug Abuse, and Mental 
Health Administration as biobehavioral research, which in fiscal year 1981 
amounted to just over $250 million. 

Most health problems considered in this report fall in the domain of the 
scientific missions of the National Institutes of Health. We have noted with 
approval their recent progress in addressing problems of health and be¬ 
havior; yet $100 million is still a small part of their total budget, which 
exceeds $3.5 billion. The National Science Foundation also has devoted a 
small, though valuable, fraction of its approximately $1 billion budget for 
support of research pertinent to health and behavior. We recognize the 
importance of contributions that have been made, but we doubt seriously 
whether the current level of effort is commensurate with the burden of 
illness and the scientific opportunities described in this report. The National 
Institutes of Health and the National Science Foundation will be crucial in 
the remainder of this century as sources of support for research aimed at 
alleviating this burden of illness. 

The fostering of the biobehavioral sciences in relation to mental illness, 
alcohol-related problems, and drug abuse has been an outstanding achieve¬ 
ment of the constituent institutes of the Alcohol, Drug Abuse, and Mental 
Health Administration. However, two of these institutes are small, and 
budgets for all three are decreasing. In any event, this agency is much 
smaller and less influential than either the National Institutes of Health or 
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.ble discrepancy between unprecedented scientific opportunities on the 
>ne hand and diminishing support for such research on the other. 

A few private foundations have recently taken a creative and valuable 
nterest in this field.* But such efforts are necessarily small in relation to 
;overnmental research support capability. In 1981, the total expenditures 
if all philanthropies for all purposes came to about $2.6 billion. The amount 
llocated to research on health and behavior is no more than several million 
tollars annually. Thus, foundations can play a vital, path-breaking role, but 
hey cannot take primary responsibility for progress in this sphere. Similarly, 
ontributions from industry, except for drug development, are modest in- 
eed and are unlikely to increase gready in the foreseeable future. 
Although it is encouraging to see that some areas of support have been 
xpanding in the past few years, the overall trend has been, at best, no 
lcrease in funding. In fight of the enormous burden of illness, resource 
mmitments to research on behavioral factors and their biological sub¬ 
crates still are very small. Interest even in such a crucial behavior as heavy 
garette smoking was slight for a long time. Recently, there has been an 
psurge of awareness of the importance of such behavioral factors as smok- 
lg, not only in the scientific and health professional communities, but also, 
nd perhaps especially, in the public at large. Now as never before, there 
e manifestations in the media and elsewhere of general public interest in 
ealth and behavior problems. 

Given the deep national concern and strong data on the contribution of 
ehavioral factors to the national burden of illness, do scientific opporru- 
ities exist that could provide a logical response to this great challenge? 
'he bulk of this report has examined various fines of potential scientific 
lquiry. Many substantial opportunities for research do in fact exist. They 
ffer the promise of clarifying linkages of health and behavior and the 
otential of suggesting more effective therapeutic and preventive interven- 
ons in the future. This being the case, the present low level of funding 
f research deserves serious reexamination. It would be tragic to allow a 
rolonged decline in support at a time of expanding scientific opportunity. 
l major opportunity for health science policy today is to find ways to bring 
ipport of the promising lines of research described in this report into, 
lore rational alignment with the costs to society of the heavy burden ot 
havior-related illnesses. 


Especially noteworthy are efforts of the MacArthur Foundation (biobehavioral sciences an^. 
ental health) and the W. T. Grant Foundation (behavioral pediatrics: stress and cnping in 
iild development). 


Concluding Perspective 

The scientific work considered in this report is largely a product of the past 
three decades. Thirty years ago, biobehavioral sciences lacked the funda¬ 
mental knowledge, well-designed clinical research, abundant clinical ex¬ 
perience, and interdisciplinary cooperation to make possible a useful con¬ 
tribution to the large clinical and public health problems of behavior-related 
disease and disability. Now the situation is very different. 

A new generation of investigators possessing first-rate scientific training, 
abundant research accomplishment, and extensive clinical experience has 
constructed a valuable guide to the mysterious territory of human behavioral 
biology. The field is growing markedly in quality. There is intense intel¬ 
lectual stimulation and a sense of the moving frontiers of research. This 
work increasingly highlights an area of immense human suffering that is 
beginning to be lifted. But areas of ignorance are still large, and many 
opportunities remain to be grasped. 

We have emphasized repeatedly both the enormous contribution of be¬ 
havioral factors to the current burden of illness in this country and the 
critical need for scientific exploration of that contribution. But the point is 
more general. When the burden of illness changes, the sciences needed to 
lessen it also change. As new opportunities for scientific advances arise, 
their relevance to disease must be assessed. Outmoded conventions must 
be set aside in the face of new observations, fresh ideas, and neglected 
responsibilities. Not so long ago, the emerging field of biochemistry was 
viewed suspiciously by chemists as weak chemistry and by biologists as 
weak biology; today this hybrid discipline is central to all biomedical re¬ 
search. Similarly, conventional wisdom of three decades ago discounted the 
potential importance of research on neurochemistry and neuroendocrinol¬ 
ogy. That misguided wisdom also discouraged—and still does to some ex¬ 
tent—the study of behavior in its own right. Prejudices and inherent com¬ 
plexities have presented formidable obstacles to efforts to link biological 
and behavioral phenomena. The tasks are surely complex but also fasci¬ 
nating. Above all, the practical problems of clinical medicine and public 
health demand novel conjunctions and open-minded, cooperative explo¬ 
rations. 

In the foreseeable future, it should be possible to construct a reasonably 
unified biobehavioral science pertinent to health and disease, with major 
applications in all the health professions and by the public at large. Such 
applications require deeper understanding of human adaptation. This would 
produce large strides both in disease prevention and in diagnosis and treat¬ 
ment. Research on health and behavior promises no quick fix. It can offer 
long-term dedication to a fundamentally humanitarian goal of bringing the 
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strengths of science to bear on a major component of the national burden 
of illness. If the nation is able to grasp this opportunity, the United States 
can provide world leadership in attacking problems of pervasive importance 
that have long been neglected. 
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Conferences Comprising 
the Study Health and Behavior: 
A Research Agenda 


Smoking and Behavior 
Henry Reicken, Ph.D., Chair 
Prevention of Smoking 

Factors in the Maintenance of Habitual Smoking 
Quitting Smoking 

Combining Psychosocial and Drug Therapy: Hypertension, Depression, 
and Diabetes 

Robert J. Haggerty, M.D., Chair 
Hypertension 

Pharmacotherapy (efficacy, long-term treatment) 

Behavioral Treatment of Hypertension 
Role of Patient Attitudes and Beliefs in Patient Compliance 
Depression 

Pharmacotherapy 

Efficacy of Treatment (with and without drugs) 

Social Factors Influencing Combined Treatments 
Diabetes 

Current Trends in Pharmacological Treatment 
Management of Maturity-Onset Diabetes 

Psychosocial Issues in Diabetes: Special Focus on Child and Adolescent 
Diabetics and Their Families 

Biobehavioral Factors in Sudden Cardiac Death 
Peter B. Dews, M.B.,Ch.B.,Ph.D., Chair 
Prevention of Sudden Cardiac Death: Identifying, Understanding, and Modifying 
Behavioral Risk Factors 
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Patients at Risk for Life-Threatening Arrhythmias 
Biobehavioral Elements in the Pathophysiology of Sudden Cardiac Death 

Infants at Risk for Developmental Dysfunction 
Leon Eisenberg, M.D., Chair 
Low Birth Weight Infants 
Substance Use in Pregnancy 
Teenage Parents 

Health, Behavior, and Aging 
Judith Rodin, Ph.D., Chair 
Health Behavior of the Elderly 
Immunology and Behavior in Aging 
Alcohol Use as a Health Problem in Aging 

Behavior, Health Risks, and Social Disadvantage 
C. David Jenkins, Ph.D., Chair 

Mechanisms for the Unequal Burden of Malignancies Among the Disadvantaged 
Mechanisms for the Unequal Burden of Schizophrenic Disorders Among the 
Disadvantaged 

The Future of Collaborative Biomedical, Social, and Behavioral Research 


Summaries of each of these conferences have been 
from: 


published and are available 


NATIONAL ACADEMY PRESS 
2101 Constitution Avenue, N.W. 
Washington, D.C. 20418 
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Bethesda, Maryland 

Richard I. Evans, Ph.D. 
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Training Group 
Department of Psychology 
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